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EXH^B^ITING 

The  Origin  and  Development  of  "The  Great  Exhibition" 
Plan. 

The  Building-  in  Hyde  Park  ;   with  its  Novel  Constmctive 
Details. 

The  G-athering  of  the  Industrial  Wealth  of  All  Nations  for 

the  Great  Congress. 
The  Opening  of  the  Exhibition  in  May,  1851 ;  with  Descriptions 

of  the  Articles  exhibited ;  and  a  variety  of  Minor  Details  of 

Interest ; 

so  as  to  present  a  HAND-BOOK  for  VISITORS  to  the 

EXHIBITION,  and  a  more  permanent  Eecord  of  this  truly 
National  Event ;  mthin  the  compass  of  a  moderately- sized  volume, 
complete  in  itself,  yet  also  forming  one  of  the  Series  of  the 
"  Year-book  of  Facts." 
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Nearly  ready,  in  a  closely-printed  volume, 

CURIOSITIES  OF  LONDOI^, 

FOR  TOWN  AND  COUNTRY  READERS: 

EXHIBITING  THE 

MORE  RARE  AND  REMARKABLE  OBJECTS  OF 
INTEREST  IN  THE  METROPOLIS. 

By  JOHN  TIMES, 

EDITOR  OF  THE  "  YEAR-BOOK  OF  FACTS." 


The  plan  of  this  Work  presents  important  features,  it  is  believed, 
not  hitherto  possessed  by  any  Gruide-book  to  the  Metropolis.  Whilst 
the  "  CuEiosiTiES  OP  London"  will  include  the  topography  of  the 
tow^n  in  its  more  ^eelebrated  localities  and  associations,  the  present 
volume  will  also  §ay  especial  attention  to  its  Existing  Antiquities, 
and  Collections  or  Rare  Art  and  Vertu  ;  thus  illustrating  t/te  Fast 
at  the  same  time  that  it  seeks  to  exhibit  the  Social  Economy  of  t/ie 
Present,  in  its  Public  Buildings,  Royal  and  Neble  Residences,  its 
great  Institutions,  its  Public  Amusements  and  Exhibitions,  Manu- 
facturing aud  Commercial  Establishments :  thus  to  chronicle  the 
renovs^n  of  Modern  as  weU.  as  Ancient  London. 

The  materials  and  authorities  for  this  work  have  been  one-and- 
twenty  years  in  collection  ;  and  the  utmost  pains  have  been  taken 
to  verify  names,  dates,  and  circumstances,  so  as  to  insure  accuracy 
of  detail. 

Thus,  it  is  hoped  that  while  the  "  Curiosities  op  London"  will 
supply  the  requirements  of  a  Visitor's  G-uide,  it  will  also  possess 
claims  as  a  Book  of  Reading  and  Reference,  as  well  for  the  Stranger 
as  for  the  In-dweller  of  the  MetropoHs  itself;  by  presenting  in 
picturesque  narrative  the  most  attractive  Scenes  and  Events  of  its 
Past  History,  and  the  great  Characteristics  of  its  Living  and  Con- 
temporaneous Interests. 
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"  Those  states  which  take  no  active  part  in  the  general  industrial  movement,  in  the  choice  and 
preparation  of  natural  substances,  or  in  the  application  of  mechanics  and  chemistry,  and 
among  whom  this  activity  is  not  appreciated  by  all  classes  of  society,  will  infallibly  see  their 
prosperity  diminish  in  proportion  as  neighbouring  countries  become  strengthened  and 
invigorated  under  the  genial  influence  of  arts  and  sciences."— Baron  Von  HuAjboldt. 


Building  in  Hyde  Park,  for  "  The  Great  Exhibition"  in  1851 :  sketched  from  the  west. 

See  page  7. 
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.^-yEOBEET  STEPHENSON,  F.E.S.,  &c. 


This  disting-uished  Ensfineer,  only  son  of  the  late  George  Stephenson,  of 
Tapton  House,  Derbyshire,  was  born  at  Wilmington,  near  Newcastle-upon- 
Tyne,  Nov.  16,  1803.  He  was  educated  at  the  academy  of  Mr.  John  Bruce, 
of  Newcastle,  which  he  left  at  the  age  of  sixteen  ;  and,  after  receiving,  for  a 
short  time,  private  instruction  in  mathematics  from  Mr.  Riddle,  (now  head- 
master of  the  Royal  Naval  School  at  Greenwich)  Stephenson  was  apprenticed 
as  a  coal-viewer  to  Mr.  Nicholas  Wood ;  and  served  at  his  underground  occu- 
pation for  three  years.  In  1821,  he  entered  at  the  University  in  Edinburgh ; 
and,  for  a  session,  studied  Natural  Philosophy  under  Professor  (afterwards 
Sir  John)  Leslie;  Chemistry  under  Dr.  Hope  ;  and  Geology  and  Mineralogy 
under  Professor  Jameson.  In  1822,  Robert  Stephenson  returned  to  New- 
castle, and  there  commenced  his  apprenticeship  to  engineering,  under  his 
father,  who  had  just  established  a  steam-engine  manufactory.  After  two 
years'  laborious  application,  his  health  failed ;  in  1824,  he  took  charge  of  a 
mining  expedition  to  South  America,  and  remained  nearly  four  years  in 
Colombia.  On  his  way  home  in  1828,  he  visited  New  York,  and  Upper  and 
Lower  Canada,  and  took  ship  at  Quebec  tor  Endand. 

Up  to  182-!:,  the  period  ot  Robert  Stephenson's  departure  for  South  America, 
there  were  a  dozen  locomotives  in  use,  and  those  were  upon  colliery  trains ; 
the  only  railways  being  the  Stratford  and  Moreton,  the  first  line  opened 
for  goods  and  passenoers,  as  well  as  minerals,  and  the  Stockton  and  Darling- 
ton, the  one  all  but  completed,  and  the  other  far  advanced  in  construction. 
In  1825,  Stephenson's  old  master,  Nicholas  Wood,  published  his  "  Practical 
Treatise  on  Railroads,"  the  first  complete  work  upon  the  subject.  In  1826, 
the  Liverpool  and  Manchester  Line  was  commenced  ;  and,  on  his  return  in 
1828,  Robert  Stephenson  found  that  great  work  nearly  completed  by  his 
father,  and  his  able  assistant,  Mr.  Joseph  Locke,  now  M.P.  for  Honiton. 
For  the  ensuing  three  years,  Robert  Stephenson  devoted  the  greater  part  of 
his  time  to  his  father's  loromotive  manufactory;  but  worked  also  as  an 
engineer,  executing,  in  1829,  the  Warrington  and  Newton,  and  Leicester 
and  Swannington,  lines.  The  motive  power  to  be  used  upon  the  Liverpool 
and  Manchester  Railway  had  not  yet  been  determined  on  ;  high  authorities 
favoured  fixed  engines,  George  Stephenson  and  his  son  Robert,  locomotives  ; 
when  an  able  pamphlet,  written  by  the  latter  and  Joseph  Locke,  strengthened 
the  Directors  in  favour  of  the  last  named  engines.  In  1829,  they  offered  a 
premnim  for  the  best  locomotive,  which  must  consume  its  own  smoke,  must 
not,  with  its  complement  of  water  in  the  boiler,  exceed  six  tons  in  weight, 
and  must  be  capable  of  drawing  after  it,  on  a  level  and  well  constructed 
railway,  a  train  of  carriages,  weighing  20  tons,  at  the  rate  of  ten  miles  an 
hour.  Four  engines  were  entered  for  the  contest,  of  which,  however,  only 
three  appeared  upon  the  rails ;  and  of  these,  the  Rocket,  of  Robert  Stephen- 
son, wei-^hing  4  tons  5  cwt.,  and  which,  therefore,  in  accordance  with  the 
fixed  terms,  drew  12  tons  15  cwt.,  carried  off  the  prize,  put  an  end  to  the 
battle  of  locomotives  and  stationaries,  and  beyond  measure  raised  the  spirits 
of  the  Directors  by  accomplishing  an  average  of  14  miles  an  hour,  and  attain- 
ing a  maximum  speed  on  one  trip  of  21  miles.  This  was  the  deciding  point 
—to  all  practical  purposes,  the  beginning  of  our  present  system  of  Railways. 

Encouraged  by  this  success,  Robert  Stephenson,  with  renewed  earnestness, 
devoted  his  attention  to  locomotives,  and  accomplished  numerous  improve- 
ments :  simplifying  the  working  parts  of  the  engine,  increasing  the  steam- 
generating  capacity  of  the  boiler,  and  so  varying  the  proportions  of  the 
several  parts  of  the  engine  as  to  attain  increase  of  power  and  speed.  Each 
engine  that  month  by  month  issued  from  the  factory  was  an  improvement 
upon  Its  predecessors,  untd  the  14  and  20  miles  an  hour  of  the  Rocket  were 
raised  to  60  and  even  70  miles;  and  the  Newcastle  factory  became  the  largest 
and  the  most  famous  in  the  world. 

Mr.  Stephenson's  next  great  work  was  the  survey  of  the  first  projected  line 
of  Railway  from  London  to  Birmingham,  in  1830-32,  and  the  commencement 
of  the  works  on  June  1,  1834.  The  Belgian  system  of  railways  was  next 
undertaken  by  George  and  Robert  Stephenson,  and  was  finished  by  the 
close  of  1844.  On  completion  of  the  London  and  Birmingham,  they  unden. 
took  the  Birmingham  and  Derby,  North  Midland,  York  and  North  Mifi^iand, 
Manchester  and  Leeds,  Northern  and  Eastern ;  and  for  the  next  -\cn  years 
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Robert  Stephenson  was  incessantly  engaged  upon  the  surveys,  plans,  and 
construction  of  various  lines. 

During  this  period,  Robert  Stephenson,  as  engineer  in  chief,  executed 
the  great  iron  cross  of  roads  which  unites  Lrndon  with  Berwick  on  the  one 
hand,  and,  on  the  other,  Yarmouth  with  Holyhead ;  making,  with  the  lines 
in  connection  with  them,  not  less  than  1800  niilesof  the  entire  iron  highways 
of  the  kingdom. 

At  the  general  election  of  1847  Robert  Stephenson  was  returned  to  Parlia- 
ment, without  opposition,  for  the  borough  of  Whitby,  in  Yorkshire,  as  a 
Conservative  and  Protectionist. 

Of  the  works  conducted  to  completion  by  Robert  Stephenson,  one  of  the 
greatest  is  the  York,  Newcastle,  and  Berwick  line,  with  its  magnificent  High 
Level  Bridge  (with  suspension  roadway  under  the  railway)  over  the  Tyne  at 
Newcastle,  of  which  an  Engraving  appeared  in  the  title-page  of  the  Year- 
book of  Facts,  1850.  The  Tweed  Viaduct  is  another  magnificent  work  on  this 
line :  it  was  opened  August  29,  1850,  by  the  Queen  in  person,  who  herself 
named  it  "  the  Royal  Border  Bridge." 

But  in  magnitude  of  works,  and  conquest  of  difficulties,  this  line  scarcely 
bears  comparison  with  the  Chester  and  Holyhead,  (84^  miles,)  also  by  Robert 
Stephenson  ;  with  its  vast  tunnels,  viaduct,  sea-walls,  and  avalanche  timber 
galleries ;  and  those  miracles  of  engineering  skill,  the  iron  tubular  bridges  , 
over  the  Conway  and  the  Menai,  the  Inst  of  which  was  opened  October  18, 
1850.  The  construction  of  these  Bridges  has  been,  from  time  to  time,  reported 
in  the  Year-book  of  Facts ;  and  in  the  present  volume,  at  page  37,  is  given  a  ' 
paper  on  them,  by  Professor  Cowper. 

In  admiration  of  these  giant  works,  Durham  College  has  presented  Robert  - 
Stephenson  with  an  honorary  degree ;  and  on  the  30th  of  July  last,  his  fellow-  ; 
townsmen  and  friends  entertained  him  at  a  banquet,  to  which  upwards  of  400 
persons  sat  down,  in  the  new  Great  Central  Railway  Station  at  Newcastle. 

In  addition  to  the  works  already  named,  Mr.  Stephenson  constructed  the 
Florence  and  Leghorn  line  of  about  60  miles,  and  has  advised  a  system  of  ; 
railway  for  Switzerland.     Besides  his  railway  labours,  he  has  been  an  bono-  , 
rary  member  of  the  Sanitary  and  Sewerage  Commissions :  and  he  has  taken 
an  active  position  in  the  arrangements  for  the  Great  Exhibition ;  more  espe- 
cially in  his  early  encouragement  of  Mr.  Paxton,  in  proposing  his  design  for  ; 
the  Great  Building  in  Hyde  Park. 

The  accompanying  Portrait  is  from  a  Daguerreotype,  by  Kilburn,  Photo-  - 
grapher  to  the  Queen ;  and  the  substance  of  this  brief  Memoir  is  from  an 
extended  and  able  Biography  in  the  Illustrated  London  Netvs.  ' 

Robert  Stephenson  married,  in  1829,  Frances,  daughter  of  John  Sanderson,  > 
merchant  of  London.   She  died  in  1842.  v 
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BUILDING  FOR  THE  GEEAT  EXHIBITION  OF  1851. 

In  the  Tear-book  of  Facts,  1850,  p.  13,  we  briefly  announced  the 
commencement  of  the  arrangements  for  the  "  Grreat  Industrial 
Exhibition  of  1851."  The  proceedings  of  the  past  year  (1850)  to 
carry  out  this  grand  national  project  have  been  of  the  most  interest- 
ing character,  and  even  an  abridged  report  of  them  would  fill  a  large 
volume.  All  that  we  shall  here  attempt  is  to  note  the  progress  of 
the  proceedings  by  date,  and  briefly  to  describe  the  vast  Building 
which  has  been  constructed  for  the  occasion ;  reserving  for  a  future 
occasion  the  details  of  the  Exhibition  itself.^ 

The  year  commenced  auspiciously  w^th  the  conferring  of  the 
national  sanction  on  the  undertaking,  by  the  sign-manual  of  the 
Sovereign  (Jan.  3)  ;  and  the  Royal  Commissioners  held  their  first 
Meeting  on  Jan.  11.  On  Feb.  13,  Prince  Albert  presided  over  a 
joint  meeting  of  the  Committees  ;  and  next  day,  His  Royal 
Highness  sat  as  Chairman  of  the  Commission.  Within  the  month, 
meetings  were  held  in  the  metropohs,  in  aid  of  the  plan  ;  and  on 
March  21,  the  Lord  Mayor  of  London  invited  the  Mayors  of  nearly 
all  the  cities,  boroughs,  and  towns  of  the  kingdom,  to  a  banquet  at 
the  Mansion  House,  to  meet  Prince  Albert,  who  thereat  lucidly  ex- 
plained the  object  of  the  Exhibition. 

The  First  proposed  Building. — The  construction  of  a  fit  building 
for  the  Exhibition  became  one  of  the  earliest  subjects  for  the  delibe- 
ration of  the  Committee  appointed  to  examine  the  plans  submitted 
in  reply  to  the  Commissioners'  advertisement.  The  Building 
Committee  comprises  thi-ee  leading  architects, — Mr.  Barry,  Mr. 
CockereU,  and  Mr.  Donaldson ;  and  three  leading  engineers, — Mr. 
Brunei,  Mr.  W.  Cubitt,  and  Mr.  Robert  Stephenson;  who  met 
twenty  times,  before  deciding  upon  their  report.  At  length,  they 
selected,  from  240  plans,  some  60  as  supplying  useful  hints  ;  the 
plan  from  which  most  advantage  was  derived  being  the  work  of  a 
young  architect  at  Islington.  Founded  on  these,  the  Committee 
themselves  prepared  a  plan,  of  which  it  may  be  sufficient  to  explain 

*  It  is  our  intention  to  publish,  as  soon  after  May  next  as  circumstances 
will  allow,  a  Supplementary  Year-book  of  Facts,  1851 ;  to  be  exclusively 
devoted  to  a  Descriptive  Account  of  the  Exhibition,  its  object,  scope,  and 
character ;  preceded  by  a  review  of  the  origin  and  history  of  the  Exhibi- 
tion ;  the  Constructive  Details  of  the  Great  Building,  more  fully  than  at  pre- 
sent ;  and  a  Catalogue  Raisonn^e  of  the  principal  articles  exhibited. 
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that  it  was  to  be  open  ;  to  be  formed  into  three  main  divisions  (with 
side  branches)  by  iron  (water-pipe)  columns,  the  middle  aisle  being 
the  highest ;  with  a  central  dome  of  enormous  diameter.  The  side 
walls  were  to  be  comparatively  low ;  and  the  clumps  of  trees  in- 
cluded vfithin  the  area  made  available  for  refreshment  places.  The 
site  of  the  building  was  to  be  on  the  south  side  of  Hyde  Park, 
between  the  Kensington- road  and  that  part  of  the  Park  known  as 
Rotten-row :  this  locality  having  been  named  from  the  first  pro- 
posal of  the  Exhibition. 

The  building  design  gave  little  satisfaction,  but  was  decided  to  be 
executed  ;  the  reservation  being  made,  tliat  bond  fide  tenders  for  any 
construction,  offering  greater  advantages  than  that  proposed  by  the 
Commissioners,  would  be  considered.  At  this  moment,  a  design  for 
the'  building,  to  be  principally  constructed  of  iron  and  glass,  pro- 
posed by  Joseph  Paxton,  F.L.S.,  was  accepted,  with  certain  modi£ca- 
tions,  and  the  addition  of  a  transept ;  and  has  been  completed. 

Mr.  Paxton' s  Design^  with  the  gradual  development  of  tlie  method  ■> 
of  construction  employed,  is  thus  detailed  in  a  paper  read  by  him  ' 
to  the  Society  of  Arts,  Nov.  13,  1850  :—  ; 

The  author  began  by  stating,  that  the  Great  Exhibition  Building  ' 
was  the  development  and  result  of  a  very  long  series  of  experiments 
made  by  him  at  Chats  worth  in  the  erection  of  the  different  horticul-  \ 
tural  buildings  there,  since  the  year  1828.    TJie  pine-house,  built  in  ■ 
1833,  was  the  first  in  which  the  ridge-and-furrow  roof — an  essential  ; 
feature  in  the  G-reat  Building — was  employed.    This  roof  was  con-  ' 
trived  by  Mr.  Paxton  so  that  the  glass  in  it  might  be  more  nearly  ; 
at  right  angles  to  the  slanting  and  weak,  though  valuable,  rays  of  , 
the  morning  and  evening  sun  than  that  in  the  straight  roofs  was.  , 
So  well  was  it  found  to  answer,  that,  in  1834,  he  built  a  greenhouse  ! 
97  feet  6  inches  by  26  feet,  with  a  mean  height  of  14  feet  6  inches  :  ( 
this  building,  even  under  the  old  glass-tax,  cost  only  2d.  per  cubic  I 
foot.    It  was  followed  in  1836  by  a  "  curvilinear"  hothouse,  60  feet  i 
by  26  feet,  so  called  from  the  roof  being  a  quarter  circle  :  here  the  J 
Victoria  Begia  first  flowered  in  1849.    In  the  following  year,  the  , 
Grreat  Conservatory  was  commenced;  and  in  order  to  economise  \ 
labour  in  its  construction,  Mr.  Paxton  invented  a  machine  for  form- 
ing the  sash-bars,  by  which  he  effected  a  saving  of  £1400,  and  for 
wliich  the  Society  of  Arts,  in  1841,  gave  him  their  silver  medal. 
This  has  been  the  type  of  all  the  machines  for  wooden  sash-bars 
since  used.*    For  this  building,  sheet-glass  was  first  made,  by  the 
Messrs.  Chance  and  Co.,  of  the  length  of  4  feet,— nothing  beyond  3 
feet  having  ever  before  been  made.    The  Great  Conservatory  is  277 
feet  long,  123  feet  wide,  and  67  feet  to  the  crown  of  its  domed  roof. 

In  a  conservatory  at  Darley  Dale,  in  1840,  Mr.  Paxton  first  em- 
ployed tlie  ridge-and-furrow  roof  on  a  level ;  that  is,  neither  curvi- 
linear nor  inclined,  as  in  the  former  cases.  The  breadth  of  this 
building  is  17  feet ;  and  so  successful  was  it  that,  in  a  letter  from 
the  proprietor,  it  was  said  to  be  constantly  used  as  a  sitting-room 
*  Transactions  of  the  Society,  vol.  liii.  pt.  i.  page  97. 
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by  his  family.  This  was  more  extensively  carried  out  in  the  new 
Victoria  Regia  house,  60  feet  6  inches  in  length  and  46  feet  9  inches 
in  breadth,  with  a  clear  span  for  the  roof  of  33  feet  6  inches  ;  and 
which,  on  its  small  scale,  is  a  perfect  type  of  the  G-reat  Building. 

The  time  for  receiving  the  designs  for  the  Industrial  Building 
had  expired  ;  but  from  the  whole  matter  being  already  digested,  and 
the  system  of  ridge-and-furrow  fiat  roofs  so  fully  in  Mr.  Paxton's 
mind,  it  only  required  the  adaptation  of  the  principle  on  a  large 
scale  to  suit  the  vast  building  for  the  Exhibition.  His  plans  were 
got  up  in  about  ten  days,  and  he  had  the  satisfaction  of  their 
being  ultimately  approved  of  by  the  Commissioners. 

"  The  design  for  the  building  was  planned,  first  with  particular 
consideration  as  to  its  fitness  for  the  object  in  view,  namely,  the 
Exhibition  of  1851 ;  secondly,  its  suitableness  for  the  site  proj)osed  ; 
and  lastly,  with  a  view  to  its  permanence  as  a  winter- garden,  or  vast 
horticultural  structure ;  or  a  building  which  might,  if  required,  be 
again  used  at  any  future  period  for  a  smiilar  Exhibition  to  that  of 
1851. 

"  One  great  feature  in  the  present  building  is,  that  no  stone, 
brick,  or  mortar,  has  been  used,  but  the  whole  is  composed  of 
dry  material,  ready  at  once  for  the  articles  to  be  exhibited.  By 
combination  of  no  other  materials  but  iron,  wood,  and  glass,  could 
this  important  point  be  effected ;  wliich,  when  we  consider  the 
limited  period  allowed  for  the  erection  of  so  stupendous  a  structure, 
may  almost  be  deemed  the  most  important  object. 

"  It  was  unnecessary  to  cut  down  any  of  the  large  timber- trees, 
provision  being  made  by  means  of  a  curvihnear  roof  over  the  tran- 
sept for  their  reception  within  the  building  ;  and,  by  a  proper  diffu- 
sion of  air,  they  will  not  suffer  by  the  enclosure. 

"  The  dimensions  of  the  building  are  1851  feet  m  length,  and  456 
feet  in  breadth  in  the  widest  part.^  It  covers  altogether  more  than 
18  acres ;  and  the  whole  is  supported  on  cast-iron  pillars,  united  by 
bolts  and  nuts,  fixed  to  flanges  turned  perfectly  true,  and  resting  on 
concrete  foundations.    The  total  cubic  contents  are  33,000,000  feet. 

"  The  six  longitudinal  galleries,  24  feet  in  width,  running  the 
whole  length  of  the  building,  and  the  four  transverse  ones  of  the 
same  dimensions,  afford  25  per  cent,  additional  exhibiting  surface  to 
that  provided  on  the  ground-floor.  This  extra  space  is  suited  for 
the  display  of  light  manufactured  goods  ;  and  from  it  a  complete 
view  of  the  whole  of  the  articles  exhibited,  together  with  an  exten- 
sive view  of  the  interior  of  the  building,  will  be  obtained. 

"  The  roof  is  built  on  the  ridge-and-furrow  principle,  and  glazed 
with  British  sheet-glass,  as  previously  described  ;  the  sheets  being 
i  49  inches  long,  i,  e.  an  inch  longer  than  those  of  the  Grreat  Conser- 
vatory at  Chatsworth.  The  rafters  are  continued  in  uninterrupted 
hues  the  whole  length  of  the  building.  The  transept  portion,  al- 
.  though  covered  by  a  semicircular  roof,  is  also  on  the  angular  prin- 
ciple. 

"  The  length  of  sash-bar  requisite  is  205  miles.    The  quantity  of 
These  and  some  of  the  following  dimensions  have  been  slightly  varied. 
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glass  required  is  about  900,000  feet,  weighing  upwards  of  400  tons. 
All  round  the  lower  tier  of  the  building,  however,  will  be  boarded, 
with  fillets  planted  on  in  a  perpendicular  line  with  the  sash-bars 
above. 

"  The  gutters  are  arranged  longitudinally  and  transversely :  the 
rain-water  passes  from  the  longitudinal  gutter  into  a  transverse  gutter 
over  the  girders,  and  is  thus  conveyed  to  the  hollow  columns,  and 
thence  to  the  drains  below.  As  these  transverse  gutters  are  placed 
at  every  24  feet  apart,  and  as  there  is  a  fall  in  the  longitudinal  gut- 
ters both  ways,  the  water  has  only  to  run  a  distance  of  12  feet  be- 
fore it  descends  into  the  transverse  gutters,  which  carry  it  ofi"  to  the 
hollow  columns,  or  down-pipes.  The  grooves  for  carrying  ofi*  the 
moisture  which  condenses  on  the  inside  of  the  glass  are  cut  out  of 
the  solid ;  in  fact,  the  whole  gutter  is  formed  by  machinery  at  one 
cut.  The  gutter  is  cambered  up  by  tension-rods,  having  screws  fixed 
at  the  ends,  so  as  to  adjust  it  to  the  greatest  nicety,  as  is  the  case 
with  the  wrought-iron  girders  which  span  the  Yictoria  Lily  House. 

"  The  boards  for  the  floor  are  9  inches  broad  and  1^  inch  thick, 
laid  half  an  inch  apart,  on  sleeper-joists  9  inches  deep  and  3  inches 
thick,  placed  4  feet  apart. 

"  This  method  of  flooring  possesses  the  following  advantages  : — 
It  is  very  economical ;  dry,  clean,  pleasant  to  walk  upon ;  admits  ] 
of  the  dust  falling  through  the  spaces  ;  and  even  when  it  requires  to 
be  thoroughly  washed,  the  water  at  once  disappears  betwixt  the  ■ 
openings,  and  the  boards  become  almost  immediately  fit  for  visitors. 

"  The  galleries  are  laid  with  close  boarding. 

"Ventilation  has  been  most  carefuUy  considered,  and  a  most 
copious  supply  of  pure  air  is  provided. 

"  Fom*  feet  round  the  whole  of  the  basement  part  of  the  building 
is  made  of  louvre-hoarding ;  and  at  the  top  of  each  tier  a  similar  ! 
provision  of  3  feet  is  made,  with  power  to  add  an  additional  quan- 
tity if  required.  In  the  centre  aisle,  also,  the  air  wiU  be  plentifully 
admitted.  By  simple  machinery  the  whole  can  be  regulated  with 
the  greatest  ease.  The  advantages  of  this  kind  of  ventilation  are 
several.  Louvre-boards  are  very  simple  in  construction.  They  can 
be  opened  and  closed  instantaneously  with  the  greatest  readiness. 
They  nicely  distribute  the  air,  and  yet  admit  a  large  volume  of  it ; 
and,  from  the  manner  in  which  they  are  placed  over  each  other,  they 
efiectuaily  prevent  the  entrance  of  wet  in  rainy  weather. 

"  A  provision  will  be  made  for  the  India  method  of  ventilation, 
if  the  heat  is  so  intense  as  to  render  it  desirable  to  have  the  tem- 
perature lower  than  out  of  doors. 

"  In  order  to  subdue  the  intense  Hght  in  so  large  a  building 
covered  with  glass,  all  the  south  side  of  the  upright  parts,  and  the 
whole  of  the  angled  roof,  wiU  be  covered  outside  with  canvas  or 
calico,  so  fixed  as  to  allow  a  current  of  air  to  pass  between  the  canvas 
and  the  roof ;  in  very  hot  weather  water  may  be  pom^ed  on,  which 
will  very  much  assist  in  lowering  the  temperature  within. 

"  This  sort  of  covering  offers  the  following  advantages : — T^** 
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brightness  of  the  Ught  will  be  tempered  and  subdued ;  the  glass 
will  be  protected  from  the  possibility  of  injury  by  hail  ;  the  screen 
being  on  the  outside  will  render  the  building  much  cooler  than  if  it 
were  inside  ;  and  the  ventilation  can  then  be  regulated  at  pleasure. 

"After  the  Exhibition  is  over,  I  would  convert  the  building 
into  a  permanent  winter-garden,  and  would  then  make  carriage- 
drives  and  equestrian  promenades  through  it.  There  would  be 
about  two  miles  of  galleries,  with  two  miles  of  walks  upon  the 
ground-floor,  and  sufficient  room  would  be  left  for  plants.  The 
whole  intermediate  spaces  between  the  walks  and  drives  woidd  be 
planted  with  shrubs  and  chmbers  from  temperate  climates.  In 
summer  the  upright  glass  might  be  removed,  so  as  to  give  the 
appearance  of  continuous  park  and  garden." 

The  above  paper  was  accompanied  by  a  large  number  of  drawings, 
views,  and  diagrams,  and  by  one  of  the  sash-bar  machines.  The 
most  interesting  illustration  was  a  specimen  of  the  leaf  of  the 
Victoria  Eegia,  5  feet  in  diameter,  the  growth  of  five  days.  The 
under  side  of  the  leaf  presents  a  beautiful  example  of  natural  engi- 
neering in  the  cantilevers  which  radiate  from  the  centre,  where  they 
are  nearly  2  inches  deep,  with  large  bottom  flanges  and  very  thin 
middle  ribs,  and  with  cross  girders  between  each  pair  to  keep  the 
middle  ribs  from  buckhng  ;  their  depth  gradually  decreasing  towards 
the  circumference  of  the  leaf,  where  they  also  ramify. 

Details  of  the  Building^  by  Mr,  31.  D.  Wyatt. — In  a  paper  read  to 
the  Institution  of  Civil  Engineers,  Jan.  14, 1851,  Mr.  M.  D.  Wyatt, 
Assoc.  Inst.  C.E.,  showed  the  Building  to  consist  of  a  nave  72  feet 
wide,  and  64  feet  high,  with  a  series  of  side  aisles,  two  of  48  feet 
and  six  of  24  feet  wide  of  the  respective  heights  of  43  feet  and  23 
feet ;  the  whole  spreading  to  a  width  of  436  feet. 

A  transept,  408  feet  long  and  72  feet  wide,  intersects  the  building 
at  right  angles  in  the  centre  ;  this  transept  is  covered  with  a  semi- 
circular roof,  springing  at  a  height  of  64  feet  from  the  level  of  the 
ground,  and  making  the  entire  height  100  feet. 

The  details  of  the  construction  were  very  minutely  given ;  from 
the  concrete  filling  of  the  holes  in  the  ground,  under  each  support, 
through  the  base-plate,  the  columns,  8  inches  in  diameter ;  the  con- 
necting pieces,  to  which  are  attached  the  girders  for  the  galleries  ; 
I  the  second  and  third  sets  of  columns  and  the  roof  trusses,  the  box- 
i  gutters  and  the  "Paxton"  gutters,  which  latter  are  intended  to 
'  provide  at  the  same  time  for  conveying  away  the  rain  from  the  roof, 
i  and  the  condensed  moisture  from  the  inside.  The  total  area  of  the 
ground-floor  is  equal  to  772,784  square  feet,  and  that  of  the  galleries 
to  217,100  square  feet. 

Details  were  also  given  of  the  mode  of  conveying  the  rain-water, 
&c.,  into  the  adjoining  sewers,  through  the  interior  of  the  supporting 
columns  ;  of  the  ventilation  by  means  of  sets  of  louvres,  of  gal- 
'  yanized  cast  iron,  placed  between  the  columns  of  the  side  aisles,  and 
in  the  upper  part  of  the  roof  ;  of  the  supply  of  water  for  the  ex- 
tinction of  fire,  and  for  the  supply  of  the  fountains ;  and  of  the 
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experiments  for  testing  the  girders  and  trusses,  by  the  hydrauhc 
press  erected  in  the  building,  and  by  which  the  strength  of  the 
whole  was  proved  before  they  were  used. 

In  examining  the  power  and  dexterity  with  which  the  design  had 
been  realized  by  Messrs.  Fox,  Henderson,  and  Co. — or,  in  other 
words,  in  the  construction  of  the  actual  building — it  was  necessary  ' 
to  bear  in  mind  that  their  tender  was  only  verbally  accepted  on  the 
26th  of  July,  1850 ;  that  possession  of  the  site  was  obtained  on  the 
30th  of  July  ;  that  the  first  column  was  fixed  on  the  26th  of  Sept. 
and  on  Jan.  14,  1851,  (only  145  working  days  since  the  com- 
mencement) but  little  of  the  vast  building  remained  to  be  finished. 
To  give  an  idea  of  the  huge  size  of  this  building,  it  was  noticed  that 
the  width  of  the  main  avenue  was  within  10  feet  double  that  of  the 
nave  of  St.  Paul's  Cathedral,  whilst  its  length  was  more  than  four 
times  as  great.    The  walls  of  St.  Paul's  were  14  feet  thick  ;  those  of  , 
the  glass  building  in  Hyde  Park  were  only  8  inches.    St.  Paul's 
occupied  35  years  in  building,  whilst  the  Hyde  Park  building  would  ; 
be  finished  in  less  than  half  that  number  of  weeks.    The  celerity  of  • 
the  construction  was  very  remarkable.    As  many  as  308  girders  had  ' 
been  delivered  on  the  ground  in  one  week.     Seven  of  the  great  ' 
trusses  of  the  nave  were  raised  in  one  day.    Each  man  fixed  about 
200  superficial  feet  of  glass  per  day. 

In  order  to  perform  this  work,  it  was  necessary  to  devise  and  ' 
employ  various  contrivances  for  economising  labour ;  such  as  the  ! 
sash-bar  machine,  the  gutter  machine,  the  morticing  machine,  the 
painting  machine,  the  glazing  machine,  besides  many  others  of  an  ; 
equally  ingenious  nature, — all  of  which  were  described. 

In  the  course  of  the  paper,  Mr.  Digby  Wyatt,  (to  whom,  , 
from  the  commencement,  had  been  entrusted  the  active  superin-  ' 
tendence  of  the  construction  of  the  building,)  paid  a  well-merited 
tribute   of  praise  to  Mr.  C.  H.  Wild  and  Mr.  Owen  Jones,  i 
who  had  been  associated  with  him  ;  to  Mr.  Barry  and  Mr.  Brunei,  | 
who,  as  members  of  the  Building  Committee,  had  made  very  ^ 
valuable  suggestions  ;  as  well  as  to  Messrs.  Fox  and  Henderson,  and 
to  Mr.  Brounger,  Mr.  J.  Cochrane,  and  others,  for  their  exertions  in  j 
the  execution  of  the  construction  ;  and  he  concluded  by  reminding 
the  members  that  the  weight  of  responsibility,  the  arduous  duty 
of  supervision,  the  honour  of  acting  as  the  master-mind,  to  weigh 
the  requisites,  to  determine  the  design,  and  to  govern  the  construc- 
tion of  this  great  apparatus,  had  been  reserved  for  Mr.  Cubitt,  the 
President  of  the  Institution  of  Civil  Engineers. 

The  Scientific  Construction  illustrated  hj  Professor  Cowper.—  On. 
Dec.  31,  1850,  Professor  Cowper  illustrated  to  the  Members  of  the 
Society  of  Arts,  assembled  within  the  Grreat  Building,  its  truly 
scientific  construction. 

First,  as  to  the  columns,  which  are  not  solid,  as  if  of  brick  or 
stone,  but  hoUow, — that  is,  tubular;  and  here  science  at  once 
decides  that  this  is  the  stifiest  and  strongest  form  for  a  given  quan- 
tity of  material.    For  instance,  if  we  take  two  iron  columns,  each 
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30  feet  high,  the  one  being  of  12  inches  diameter,  and  hollow,  with 
metal  an  inch  thick,  and  the  other  being  solid,  and  6*63  inches  dia- 
meter, we  find  that  the  former  will  sustain  about  four  times  the 
weight  of  the  latter.  This  was  illustrated  by  the  Lecturer  placing 
two  pieces  of  quill  in  a  vertical  position  between  two  boards,  the 
upper  one  bemg  adjustable  by  hinges,  and  then  placing  weights  on 
the  upper  board  just  above  the  quills,  until  they  reached  2241b., 
which  was  found  to  be  the  crushing  weight.  The  columns  through- 
out rest  on  concrete,  composed  of  large  stones  mixed  with  l-7th  of 
sand  and  l-7th  of  lime  ;  the  whole  being  incorporated  with  a  suffi- 
cient quantity  of  watei- :  the  gravel  is  taken  from  pits  sunk  on  the 
premises.  An  iron  tubular  socket,  from  three  to  fom'  feet  long, 
according  to  the  levels  of  the  ground,  which  differ  throughout,  and 
of  the  same  diameter  as  the  column  itself,  was  placed  upon  the  con- 
crete when  dry ;  the  bottom  of  the  socket,  being  very  broad  and 
flat,  was  firmly  fixed  to  the  concrete  by  cement.  To  fix  the  socket 
exactly  in  its  right  place,  with  regard  to  the  rest  of  the  sockets,  was 
indeed  a  very  nice  point ;  and  a  repetition  of  this  operation  consti- 
tuted, in  fact,  the  "  setting  out  of  the  building."  A  theodolite  for 
marking  the  direction,  a  24-feet  rod  to  measure  the  distances,  and 
wooden  stakes,  each  having  a  nail  driven  into  it,  to  mark  the  point 
corresponding  with  the  centre  of  the  respective  columns,  were 
required  in  the  "  setting  out."  When  the  concrete  was  put  into 
the  holes  dug  for  its  reception,  the  stakes  were  necessarily  removed, 
and  the  socket  was  adjusted  to  its  exact  position  by  means  of  a 
triangular  wooden  frame,  points  in  two  of  the  angles  resting  on  the 
nails  of  two  stakes  ;  the  other  limb  having  a  semicircular  end,  to  fit 
,  the  outside  of  a  contiguous  socket  akeady  fixed  in  its  place. 
^  Column  covers  column  with  as  much  truth  as  if  their  places  were 
I  set  out  on  a  sheet  of  paper,  instead  of  on  an  area  of  18  acres  of 
ground.  The  sockets  being  fixed  in  their  places,  the  lower  columns, 
18  feet  8  inches  high,  were  fixed  upon  them  by  bolts  and  nuts  ;  then 
a  connecting  piece,  3  feet  4^  inches  high  ;  then  another  column, 
16  feet  7i  inches  high ;  then  another  connecting  piece,  and  so  on. 
In  the  usual  way,  the  ends  of  these  columns  and  connecting  pieces 
would  have  been  chipped  and  filed ;  but  the  12,000  ends  of  the 
columns  and  pieces  are  here  tmmed  oy  faced,  so  that  if  the  base  of 
the  socket  be  placed  perfectly  level,  the  columns  and  connecting 
pieces  must  stand  upright  ;  and  not  a  crooked  line  is  discoverable 
throughout  the  building. 

The  trellis  girders  were  next  illustrated.  In  a  common  arch  we 
have  the  pressure,  or  thrust ;  while  in  a  suspension-bridge,  we  have 
tension  :  in  a  girder,  there  is  both  the  thrust  and  tension.  In  order 
to  show  that /cm  has  a  great  deal  to  do  with  the  strength  of  mate- 
rials, the  Professor  subjected  a  small  sheet  of  tin  to  the  pressure  of 
his  hand,  and  immediately  doubled  it  up  ;  but,  on  putting  the  same 
piece  of  tin  into  a  tubular  form,  and  subjecting  it  to  the  like  pres- 
sure, it  retained  its  shape  entire  under  2  cwts.  He  then  analyzed  a 
treUis-girder,  showing  its  weakness  without  the  addition  of  the  braces, 
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by  means  of  wooden  models,  and  by  the  aid  of  laths  pinned  at  the 
angles,  and  representing  one-half  of  the  transverse  section  of  the 
building ;  then  adding  to  the  model,  brads  throughout.  The  ex- 
treme load  which  is  ever  likely  to  be  placed  on  any  one  of  the 
girders  is  7  ^  tons  ;  whereas  every  cast-iron  girder  is  proved  by  the 
hydraulic  testing  machine  to  15  tons,  the  breaking  weight  being 
30  tons. 

The  almost  entire  absence  of  scaffolding  was  not  the  least  curious 
part  in  the  construction  of  the  building.  The  fact  is,  the  columns 
themselves  formed  the  scaffolding  ;  and,  with  the  addition  of  a 
wooden  pole  or  two,  and  a  few  ropes  and  pulleys,  the  whole  of  the 
columns  and  girders  were  fixed  in  their  places. 

The  "  Paxton  "  gutters,  when  first  designed  for  the  Chatsworth 
Conservatory,  were  cut  out  by  hand ;  but  this  would  have  been  too 
tedious  a  process  for  a  building  required  to  be  executed  in  so  short 
a  time.  Machinery  was  therefore  contrived,  by  which  the  rain- 
water gutter  in  the  top  of  the  timber,  and  the  two  sloping  "  conden- 
sation" gutters,  one  on  either  side  of  the  tunber,  were  all  cut  out 
together. 

The  transept  was  introduced  to  give  additional  stiffness  to  tlie 
building,  and  its  arched  roof  to  prevent  lopping  the  tallest  tree. 
Iron  would  have  been  too  heavy  for  the  arch- ribs  or  principals— 
and  wood  was  therefore  used.    Each  rib  is  composed  of  four  layers 
of  planks  laid  flat  upon  each  other,  with  curved  planks  on  the  inner 
and  outer  sides  ;  a  strong  strap  of  iron  runs  along  the  inner  and 
outer  sides,  and  iron-screw  bolts  and  nuts  pass  through  the  iron 
straps  and  the  wood,  binding  the  whole  firmly  together,  making  the , 
arch  stiff,  and  with  so  little  tendency  to  spread,  that,  when  the  ends 
(by  way  of  trial)  were  put  on  planks,  and  the  arch  loaded  with  a 
weight  equal  to  that  which  it  was  intended  permanently  to  sustain,  ( 
the  friction  was  found  to  be  sufficient  to  keep  it  from  moving.    The  | 
Professor  then  loaded  the  model  with  24  cwt.,  but  without 
producing  any  change  in  its  form.  J 

The  iron  castings  are  by  Messrs.  Cochrane  and  Co.,  of  Woodside  , 
Iron  Works,  and  Mr.  Robert  Johnson,  of  Holly -hall  Works,  both  ; 
near   Dudley.     Messrs.  Tupper  and  Curr  supplied  the  11,000 
plates  of  their  galvanized  iron  of  No.  18  Birmingham  wire  gauge, 
which  constitute  the  louvers  or  blades  of  the  ventilators. 

At  the  conclusion  of  the  lecture,  Mr.  Cowper  explained,  in 
order,  the  testing  machine  ;  Henderson's  patent  "  derrick"  crane  ; 
the  punching  and  cutting  machines  ;  the  machinery  for  cutting  off 
the  ends  of  the  sash-bars,  and  forming  the  semicircular  ends  to  the 
gutters  ;  the  drilling  machine  ;  the  mode  of  painting  the  sash-bars 
by  machinery  ;  the  glazing  waggons  ;  the  construction  of  the  tran- 
sept, and  other  parts  of  the  ingeniously-contrived  edifice. 

Illustrations  hy  Mr.  Fox. — Mr.  Fox,  the  engineer,  has  illustrated  to 
the  Society  of  Arts,  the  following  several  provisions  made  in  the  con- 
struction of  the  building. 

Damp. — Mr.  Fox  believes  the  building  will  be  one  of  the  driest 
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ever  constructed  ;  since  it  would  always  be  acting  on  the  principle  of  a 
still.  Any  exhalation  that  might  arise  from  the  soil  underneath  the 
floor  would  naturally  rise  till  it  came  in  contact  with  the  glass  at  the 
top ;  on  any  alteration  of  the  temperature  it  would  be  condensed  on 
the  glass,  and  must  again  trickle  down  by  capillary  attraction,  and 
find  its  way  to  the  small  groove  prepared  on  each  side  of  tlie  Paxton 
gutters,  and  then  be  eventually  carried  away  into  the  sewer ;  so  that 
any  evaporation  would  never  have  the  power  of  returning,  because 
the  moment  it  got  condensed  on  the  surface  of  the  glass  or  sash-bars 
it  could  only  escape  through  the  gutters.  The  grooves  not  only 
took  away  the  water,  but,  supposing  a  pane  not  to  be  sufficiently 
tight  in  the  groove,  any  small  quantity  of  water  that  might  escape 
through  the  edge  of  the  glass  and  get  underneath,  by  the  same  prin- 
ciple of  capillary  attraction  would  find  its  way  to  the  groove,  and 
then  pass  away.  The  transept  roof  and  the  skylight  bars  were  not 
only  placed  horizontally  with  respect  to  the  vertical  part  of  the  arch 
— they  were  "herring-boned  ;"  in  fact,  they  were  angular,  both  hori- 
zontally and  vertically  at  the  same  time.  So  that  in  the  transept  roof, 
from  top  to  bottom  the  same  principle  of  capillary  attraction  was  at 
work  and  provided  for  ;  and  every  skylight  was  arranged  on  a  slope 
of  2i  to  1,  which  is  the  same  as  in  the  horizontal  roof. 

Wind. — Tlie  building  rested  on  1,060  columns  on  the  ground  floor, 
and  the  most  likely  direction  for  the  wind  to  have  any  injurious 
effect  on  the  structure  must  of  course  be  in  the  direction  of  its  great- 
est width,  v\^hich  was  1,800  feet  as  compared  with  400  in  the  oppo- 
site direction.  These  columns  rested  on  cast-iron  plates  based  upon 
concrete  and  there  was  no  possibility  of  their  rocking  about,  with- 
out the  base  plates  being  broken.  Above  these  plates  were  sleepers, 
that  carry  the  floor.  They  were  13  inches  in  depth,  and  fitted  ac- 
curately up  against  the  two  sides  of  the  column,  and  running  trans- 
versely from  one  side  of  the  building  to  the  other ;  so  that  it  would 
be  very  difficult  to  conceive  that  one  of  these  columns  could  be  pos- 
sibly upset  until  it  was  actually  broken  in  two.  And  again,  at  the 
top  the  columns  are  united  together  by  cast-iron  girders  three  feet 
deep,  and  four  columns  are  framed  together,  very  much  as  a  table 
would  be  framed.  Now,  to  break  the  column,  we  must  exert  a 
force  equal  to  that  of  twice  the  transverse  strength  of  the  column. 
According  to  experiments,  it  was  found  that  six  tons  was  the 
bearing  weight,  and  twelve  tons  the  breaking  weight  of  the  columns 
in  the  centre.  Now,  1,060  columns  multiplied  by  six  tons,  the 
bearing  weight,  was  equal  to  6,860  tons ;  so  that  it  would  be  neces- 
sary to  exert  a  force  equal  to  6,360  tons,  at  a  height  of  24  feet  from 
the  ground,  before  we  should  be  able  to  blow  down  the  building, 
and  he  was  now  treating  of  the  building  independent  of  its  bracings. 
The  greatest  force  of  wind  ever  known  had  been  computed  at  221bs. 
:  to  the  superficial  foot.  Taking  281bs.  as  the  force,  and  assuming 
'  that  they  could  have  a  gust  of  wind  which  would  strike  the  whole 
side  of  the  building  from  top  to  bottom  at  the  same  moment,  the 
total  force  which  could  be  brought  against  it  would  be  from  1,400 
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to  1,500  tons.  Now  the  Building  possesses  a  power  to  resist  it  of 
6,360  tons  ;  not  taking  into  account  the  bracings  and  the  other  con- 
structions and  offices  which  were  withm  the  building,  and  which  must 
of  course  add  to  its  strength. 

Exyanslon  and  Contraction. — Mr.  Fox  explained  that  the  whole 
extent  of  the  surface  covered  by  the  building,  from  centre  to  centre 
at  each  end,  was  1840  feet,  and  the  width  of  the  general  rectangle  of 
the  building  408  feet.    The  total  diflference  in  length  of  a  cast-iron 
bar  408  feet  in  length  between  the  extremes  of  summer  and  winter 
would  be  about  1-g-  inch.    The  building  was  divided  into  two  by  the 
nave,  which  ran  from  end  to  end,  the  only  connection  between  the 
two  sides  being  the  wrought  iron  trusses  and  the  roof.  The  greatest 
difference  in  the  total  amount  of  motion  in  expansion  or  contraction 
which  could  by  any  possibility  take  place  in  the  perpendicularity  of 
the  columns  from  the  effects  of  a  change  in  the  atmosphere,  would  , 
be  about  a  quarter  of  an  inch ;  while  it  would  be  perfectly  safe  to 
bend  any  of  tiie  colimms  to  the  extent  of  two  inches  at  the  least,  f 
The  expansion  and  contraction  are  provided  for  by  the  elasticity  of  ^ 
the  columns  themselves,  which  are  all  "  keyed  up"  hard  and  fast  ^ 
together,  for  distances  of  200  feet  at  each  end  of  the  building,  and  ' 
for  a  similar  distance  upon  each  side  of  the  transept.    The  girders 
would  have  the  opportunity  of  sliding  upon  the  brackets  which  sup- 
ported  them.    The  flooring  of  the  galleries,  which  run  tlie  whole 
length  of  the  building,  as  well  as  the  Paxton  gutters  wiiich  formed  : 
the  girders,  served  as  a  continuous  wooden  tie,  leaving  the  cast-u^on 
in  a  condition  to  expand  accordingly  as  it  was  acted  upon  by  the  i 
various  changes  of  the  atmosphere. 

Strength  of  the  Girders. — It  had  been  assumed  that  a  crowd  of  ; 
persons  densely  packed  would  press  upon  the  galleries  with  a  force 
equal  to  that  of  112  lbs.  per  superficial  foot,  which  would  bring  upon  v 
each  girder  a  load  of  somewhere  about  five  and  a  half  tons  :  they  \ 
were  proved  to  fifteen,  and  would  not  break  with  less  than  thh'ty  I 
tons.  \ 

Vibration  of  Machinery. — Mr.  Fox  said,  that  so  little  apprehen-  ' 
sion  did  he  entertain  on  this  score,  that  he  proposed  to  have  the  f 
bands  of  the  machinery  attached  to  the  columns   themselves  ; 
and  should  be  happy  to  have  a  locomotive  engine  run  along  the 
gallery. 

Lighting. — Unbleached  cahco  placed  over  the  building  had  sub- 
dued and  tempered  the  light  very  agreeably. 

Strength  of  the  Glass — Its  thickness  was  very  important,  but  the 
width  was  equally  so.  If  they  got  a  piece  of  glass  of  a  certain 
thickness  and  width,  and  found  that  the  liailstones  broke  it,  let  them 
reduce  the  width,  and  they  would  find  that  it  would  bear  the  force 
of  tlie  hailstones.  Now  the  panes  used  in  the  building  were 
16  ounces  to  the  foot,  and  49  inches  long  and  ten  in  width.  If, 
instead  of  10  inch  width,  it  had  been  15,  it  would  be  broken  in 
the  first  hail-storui. 
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Provision  against  Fire. — The  entire  building  was  overlooked  by 
windows  at  the  exit  of  doors,  of  which  there  were  19  or  20  ;  so 
that,  in  the  event  of  fire,  they  conld  at  once  see  any  portion  where 
it  existed,  and  extinguish  it.  And  for  the  purpose  of  obtaining  a 
proper  supply  of  water,  the  Chelsea  Water- Works  Company  were 
constructing  a  9-inch  mam,  with  a  column  of  70  feet  constantly 
on  it,  and  a  6-inch  pipe  running  across  the  building  ;  also  a  6-incli 
pipe  running  round  the  whole  of  the  outside  of  the  bmlding, 
together  with  sixteen  branches  from  the  outside  pipe  running  into 
the  interior  ;  and  by  which,  with  one  length  of  hose,  and  without 
the  aid  of  a  fire-engine,  they  would  be  able  to  control  the  whole  sur- 
face of  tlie  building.  A  special  arrangement  had  been  made  with  the 
Chelsea  Water- Works  Company  for  the  water  to  be  always  on  ;  and 
the  Company  had  been  at  the  expense  of  an  additional  auxiliary 
engine  for  the  purpose  of  ensuring  a  constant  supply ;  whilst  in 
ordinary  cases  they  were  bound  to  supply  300,000  gallons  per  day. 

We  conclude  with  a  few  miscellaneous  details.  All  the  dimen- 
sions of  the  Building  are  multiples  of  8  :  for  instance,  the  width 
and  height  of  the  smaller  aisle  is  3  times  8,  or  24  feet ;  of  the 
second  largest  aisle  the  width  is  6  times  8,  or  48  feet ;  and  of  the 
great  centre  aisle,  72  feet,  or  9  times  8.  The  whole  width  is  408 
feet.  The  transept  was  added  to  Mr.  Paxton's  design  by  Mr.  Hen- 
derson, and  its  hemispherical  roof  by  Mr.  Barry,  R.A.  The  span 
is  73  feet :  the  roof  is  a  semicircle,  with  a  radius,  therefore,  of  half 
that  dimension :  it  is  408  feet  long,  and  is  at  the  crown  108  feet 
from  the  floor.    Prof.  Cowper  observes  : — 

"  I  look  upon  the  original  idea  of  Mr.  Paxton  as  one  of  the  most  successful 
efforts  of  imagination  and  contrivance,  and  1  consider  the  way  in  which  Fox 
and  Henderson  have  made  the  bold  conception  practicable,  one  of  the  most 
successful  and  astonishing  examples  of  contrivance,  tact,  science,  industry, 
and  perseverance,  and  engineering  skill,  the  world  ever  saw  ;  and,  whatever 
wonders  may  hereafter  be  placed  in  this  building,  the  structure  itself  will  be 
the  greatest  wonder  of  all." 


THE  UNITED  STATES'  MAIL  STEAMERS   "  ATLANTIC,"  AND 
"  PACIFIC." 

These  are  the  first  two  of  the  new  line  of  Steam- ships,  (called 
Collins' s  line)^  to  run  between  Liverpool  and  New  York. 

The  Atlantic  is  stated  to  be  the  largest  steam-ship  ever  yet  built, 
being  2,860  tons  burthen. 

A  Correspondent  of  the  Mechanics'  Magazine^  writing  from  New 
York,  29th  of  April,  says  with  regard  to  this  fine  steamer  : — 

"  On  coming  up  the  Bay,  with  201bs.  of  steam,  cutting  off  on  the  expansion 
valve  at  one-half,  and  the  throttle  onlv  two-thirds  open,  making  17  revolu- 
tions ])er  Tidnute,  we  ran  from  Fort  Hamilton  to  the  battery  at  New  York  in 
28  minutes,  second  quarter  of  the  ebb  tide,  which  I  take  to  have  been  1^ 
minute  against  us,  while  the  distance  ran  could  not  be  less  than  7^  miles ; 
so  that  the  speed  throuf^h  the  water  was  certainly  not  less  than  seventeen  miles 
per  hour. 

"  The  Atlantic  was  calculated  by  the  late  Mr.  John  Farron  to  start  at  U— 
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end  with  18— averasre  16  revolutions  per  minute— to  carry  18lbs.  of  steam, 
cut  off  at  half  stroke,  and  burn  5,000 lbs.  of  coal  per  hour. 

"The  cylinders  (two)  are  of  95  inches  diameter  and  9  feet  stroke,  combined 
power  per  Boulton  and  Watt  800  horses  power,  but  really  2,250  horses  power  ; 
wheels  34  feet  2  inches  over  paddl^-s,  which  are  12  feet  +  2  feet. 

Calculation  of  Speed— ^h^eX^  32'  2"  effective  diameter,  allowing  26  per 
cent,  for  slip,  and  the  whole  distance  from  New  York  to  Liverpool  at  3,600 
statute  miles,  16  revolutions  per  minute  ;  or  the  distance  in  11  days. 

Cause  of  ^Speed.—5i4  feet  of  g'rate  surface,  and  a  very  lar^e  amount  of 
recipient  heating-  surface  in  proportion  to  it,  so  as  to  need  burning-  but  9 lbs. 
of  coal  (bituminous)  per  hour  on  each  foot  of  g-rate— the  most  perfect  com- 
bustion ever  seen  on  any  boat  that  I  know  of;  no  black  smoke  ever  seen. 

"TheCunard  steamer,  America,  has  but  295  feet  of  grate,  although  the 
boilers  occupy  the  same  area  (the  height  I  do  not  know),  and  they  are  said  to 
burn  800  tons  per  voyage ;  which  is  23  lbs.  per  hour  on  each  foot  of  grate, 
provided  it  were  done  in  11  days. 

There  is  no  material  difference  in  the  engines  of  the  above-named  steamers, 
except  that  the  Atlantic  has  balanced  valves  ;  if,  therefore,  she  beats  the  Cu- 
narder's,  as  she  most  undoubtedly  will,  the  merit  must  be  in  her  boilers  {{o\xr) , 
small  but  powerful;  the  method  of  alternate  firing  is  the  cause  of  the  com-  ^ 
bustion  being  so  perfect. 

There  are  four  boilers,  and  they  are  fixed  fore  and  aft.  The  fire  doors 
are  double,  and  have  water  circulating  between  the  two  plates  of  the  doors.  ^ 
A  carriage  travels  from  pide  to  side  of  the  vessel  by  a  screw ;  this  carriage  ■ 
is  a  large  coalscuttle,  which  goes  under  the  coal  bunkers,  and  is  then  moved  - 
by  the  screw  opposite  to  each  fire  hole  :  the  upper  fire-places  are  fed  from  a  j 
stage. 

There  is  a  bell  in  the  ensfine  house,  and  before  it  are  five  holes  in  a  box  ; 
and  by  the  side  of  the  paddle-wheel  are  five  pulls  like  bell-pulls.  When  one 
of  these  is  pulled,  it  rings  the  bell  in  the  engine  house,  and  throws  up  a  / 
label  opposite  one  of  the  five  holes,  and  the  one  previously  up  is,  by  the  same 
motion,  thrown  down,  so  that  only  one  label  is  up  at  a  time,  and  the  one  last 
pulled  remains  up.  This  does  away  with  the  hooting  and  shouting  heard  on 
board  all  our  steamers.  ; 

The  cabins  are  heated  by  hot-water  apparatus,  and  the  steamer  is  ventilated  ' 
by  upright  wrought-iron  tubes  all  round  the  vessel,  the  open  ends  being  pro-  , 
tected  from  down  currents  or  from  wet  getting  down  them.  , 

The  fittings  are  magnificent,  and  the  accommodations  most  commodious.  ! 
The  machinery  of  the  Atlantic  was  constructed  by  Stillman,  Allen,  and  Co.,  of  ^ 
the  Novelty  Works,  New  York.  She  is  amply  supplied  with  Francis's  me- 
tallic  life-boats.  She  has  no  wooden  boats.  They  are  made  of  galvanized  I 
iron.  Four  hang  on  the  quarters.  She  carries  one  of  great  capacity  on  the  \ 
house  as  a  '*deck"  or  "spare  boat."  She  has  also  on  board  a  "  hfe  car,"  ■ 
so  as  to  be  able  to  communicate  with  the  shore  under  any  circumstances,  i 
The  Atlantic,  as  well  as  the  other  vessels  building  for  the  same  line,  are  so  > 
constructed  as  to  be  convertible  into  vessels  of  war  in  a  few  days  should  , 
necessity  require.  ' 

The  following  are  the  principal  dimensions  of  the  Atlantic  .—Length  be- 
tween perpendiculars,  276  feet;  breadth  of  beam,  45  feet;  breadth  across 
paddles,  75  feet;  depth  of  hold,  31  feet  7  inches;  diameter  of  wheel,  36  feet ; 
length  of  stroke,  9  feet ;  diameter  of  cylinder,  96  inches  ;  power,  1000  horse; 
burthen,  2860  tons  ;  saloon,  67  feet  long,  by  20  feet  wide  ;  dining  saloon,  60 
feet  long,  by  42  feet  wide. 

The  most  obvious  peculiarity  is  the  entire  absence  of  botvsprit  and 
jib-boom. 

On  arriving  at  Liverpool,  the  Atlantic  was  found  to  be  too  large 
for  any  of  the  Docks  there,  so  that  she  of  necessity  lay  out  in  the 
river. 

The  Pacific  is  a  sister  vessel;  and  her  cost  is  stated  at  about 
£115,000. 
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EOECE  OF  WAVES. 

At  the  late  meeting  of  the  British  Association,*  Mr.  Stevenson  re- 
ported the  result  of  certain  observations  made  by  him  on  the  Force  of 
the  Waves,  with  reference  to  the  Construction  of  Marine  Works.  Mr, 
Stevenson  employed  a  self- registering  instrument,  consisting  of  a  disc 
on  which  the  sea  impinges,  and  the  impact  is  registered  by  means 
of  a  spiral  spring.  The  result  of  the  experiments  hitherto  made 
may  be  stated  to  be  a  force  of  about  1^  tons  per  square  foot  for 
the  Grerman  Ocean,  and  of  3  tons  for  the  Atlantic  Ocean.  The 
experiments  were  made  at  Bell  Eock  and  Skerryvore  lighthouses. 


MEASUEING  AND  EEGISTEEING  THE  PLOW  OE  LIQUIDS. 

Me.  Paekinson,  of  Bury,  has  patented  a  Liquid  Meter,  consisting  of 
a  tub-shaped  vessel  in  halves,  united  at  the  centre  by  flanges,  to  which 
are  attached  the  edges  of  an  elastic  bag.  Upon  the  top  of  the  vessel 
is  a  valve-box,  into  which  water  flows  from  the  main,  and  which 
communicates  with  the  top  and  vrith  the  bottom  (by  a  vertical  tube) 
alternately.  Two  curved  plates  are  riveted  together  on  either  side 
of  the  elastic  bag,  and  constitute  a  species  of  piston.  A  slide  is 
placed  in  the  valve-box,  which,  as  it  is  moved  to  and  fro,  establishes 
a  communication  between  the  main  and  the  spaces  above  and  be- 
neath the  piston,  and  also  between  them  and  the  outflow  pipe  alter- 
nately. The  valve  is  worked  by  a  toothed  segment,  which  is  keyed  on 
a  spindle ;  and  this,  passing  through  a  stuffing-box  in  the  valve-box, 
carries  outside  a  plate  with  two  teeth,  into  the  space  between  which 
a  projection  works  on  a  tumbler  lever.  The  piston  is  connected  by 
a  chain  to  a  rod,  which  shdes  in  a  stuffing-box  in  the  top  of  the 
vessel,  and  carries  at  top  a  toothed  rack ;  into  this  gears  a  pinion 
keyed  upon  a  spindle  which  carries  another  pinion  that  gears  into  a 
horizontal  rack;  and  this  is  fitted  with  a  lever  having  a  chck,  which  at 
every  movement  of  the  horizontal  rack  causes  a  ratchet  whesl  to 
make  one-tenth  of  a  revolution.  This  movement  is  communicated 
to  a  registering  apparatus  m  the  usual  way.  The  horizontal  rack  is 
made  to  impart  motion  to  the  tumbler  lever.  Supposing  the  water 
to  flow  from  the  main,  through  the  valve-box,  into  the  top  of  the 
vessel  above  the  piston,  which  will  thereby  be  gradually  forced  to 
the  bottom  of  it, — then  the  water  which  was  beneath  the  piston  will 
be  forced  out  up  the  vertical  pipe  through  the  outflow ;  and  when 
the  piston  has  arrived  at  the  bottom  it  will  draw  the  rod  down,  and 
by  means  of  the  connecting  parts  will  raise  the  tumbler  lever  beyond 
the  perpendicular,  when  it  will  fall  on  the  other  side,  and  through 
the  toothed  segment,  whilst  gearing  will  reverse  the  position  of  the 
valve,  upon  which  the  water  will  descend  through  the  vertical  pipe 
into  the  bottom  of  the  vessel,  and  force  what  water  was  above  the 
piston  through  the  outflow  pipe.  As  the  piston  ascends  it  will 
gradually  push  the  rod  up,  and  thereby  reverse  the  position  of  the 
valve.  In  a  modification  of  this  meter,  the  elastic  bag  is  replaced 
by  a  non-elastic  piston. — Patented s  Description. 
I  *  Held  at  Edinburgh,  July  31 ;  August  7. 
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HTDEAULIC  PEESSES. 

In  most  cases,  Hydraulic  Presses  fail  by  splitting  vertically  down 
the  centre ;  and,  on  account  of  the  incompressibility  of  water,  the 
fracture  is  generally  quiet  and  gradual.  In  consequence  of  the  fre- 
quency  of  such  failures,  it  has  been  supposed  by  some  experienced 
makers,  that,  after  being  for  a  certain  time  exposed  to  so  great  a 
strain  as  three  tons  per  circular  inch,  all  cylinders  will  ultimately 
fail.  There  appear,  however,  after  careful  inquiry,  no  good  grounds 
for  this  conclusion  :  the  imperfection  of  the  safety  valve  renders  it 
at  all  times  doubtful  what  pressure  is  actually  employed  ;  and  most 
cases  of  failure  may  be  traced  to  some  unusual  pressure.  An  18- 
inch  press  has  been  in  constant  use  for  many  years  by  Mr.  Amos,  the 
pressure  being  always  three  tons,  and  on  some  occasions  four  tons 
per  circular  inch.  In  some  extensive  works  at  Dover,  where  large 
hydraulic  presses  are  used  for  drawing  oil,  five  double  and  two 
single  presses  have  been  long  in  use  ;  the  pressure  is  constantly  up-  - 
wards  of  three  tons  ;  three  cylinders  have  failed,  and  were  aU  found 
to  be  defective  castings  ;  and  one  double  press  has  been  up  102,000  ' 
times.  ' 

Wrought  iron  would  doubtless  give  perfect  security  ;  but  the  ■ 
construction  of  such  large  cyhnders  (as  used  at  the  Britannia  Bridge) 
would  be  next  to  impracticable.    Brass  presses  are  sometimes  used,  ' 
and  the  ram  is  sometimes  successfully  hned  with  brass  to  lessen  the  ; 
wear. 

The  area  of  the  large  press  for  the  Britannia  Bridge  was  314.16  ■ 
sqtiare  inches,  and  the  capacity  with  a  6-feet  stroke  2216.5  cubic  [ 
inches.  The  quantity  of  water  employed  for  a  6-feet  hft  is  there-  ' 
fore  81.57  gallons  =  815.7  lbs. 

The  pressure  at  three  tons  per  circular  inch  =  3.819  tons  per  ; 
square  inch,  which  would  raise  a  column  of  water  5.41  miles  in 
height ;  this  pressure  would,  therefore,  be  sufficient  to  throw  water  v 
over  the  highest  mountains  on  the  globe.    Tlie  ratio  of  the  area  of  j 
the  pump  to  that  of  the  cylinder  is  as  1  :  354.3.  I 

It  is  evident  that,  instead  of  a  force  pump,  a  head  of  water  may  ^ 
be  conveniently  employed  for  forcing  water  into  the  cylinder  ;  and  v 
in  this  manner  power  may  be  stored  up  ready  for  use.     The  hy-  \ 
drauhc  press  in  this  form  is  used  for  workmg  cranes,  for  unloading 
vessels,  and  other  purposes  where  a  more  rapid  motion  is  requisite. 

In  all  cases  where  great  prcssm'e  is  required,  the  steady  character 
of  its  action  adds  greatly  to  its  utility  ;  among  other  uses,  it  is  ex- 
tensively employed  for  compressing  wool  and  hay;  to  facilitate 
packing,  for  drawing  oil  from  seeds,  for  drawing  lead  and  pewter 
pipes,  for  glazing  paper  (commonly  called  hot-pressing),  for  raising 
vessels  in  dry  docks,  for  raising  turn-tables  and  swing  bridges  on  a 
vertical  pivot  to  facilitate  their  circular  motion,  for  pressing  metals 
into  moulds ;  and,  in  a  ])ortable  form,  a  small  press  forms  a  very 
convenient  substitute  for  the  screw-jack,  and  has  been  extensively 
employed  in  moving  heavy  weights  during  the  construction  of  the 
Britannia  and  Conway  Bridges. —  Clark,  on  the  Britannia  and  Conway 
Tubular  Bridges. 
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weight's  patent  steam  geneeator. 
The  principle  of  this  invention  consists  in  applying  to  the  Boilers 
of  Steam-engines  an  arrangement  of  what  are  called  "  cellular 
vessels,"  formed  of  malleable  cast  iron ;  one  vessel  being  placed 
underneath  the  boiler  and  over  the  fire,  while  the  otlier  is  placed 
within  the  boiler.  They  are  connected  by  means  of  bent  tubes,  so 
as  to  have  free  communication  with  each  other,  but  are  insulated  as 
regards  the  water  in  the  boiler.  They  are  charged  with  water, 
which,  except  from  any  shght  unavoidable  waste,  is  never  changed  • 
and  there  is  a  small  safety-valve  connected  with  them,  which  is  so 
loaded  that  the  temperature  of  the  insulated  water  contained  in  the 
cellular  vessels,  may,  if  necessary,  be  raised  to  400°  or  500°  of 
Faln-enheit,  without  forming  into  steam.  The  vessels,  therefore, 
remaui  perfectly  charged,  and  the  insulated  water  in'  the  lower 
vessel  takmg  up  the  pruicipal  portion  of  the  heat  of  the  fire,  rises  by 
its  inferior  gravity  through  the  bent  tubes,  and  is  diffused  through 
all  parts  of  the  cellular  vessel  within  the  boiler.  The  excess  of  heat 
is  then  hastantly  given  off  to  the  water  in  the  boiler,  and  the 
insulated  water  descends  by  increased  gravity  to  take  up  a  fresh 
charge  of  heat.  The  result  of  the  experiments  made  with  this 
ingenious  invention  has  been  an  evaporation  at  the  rate  of  12  8-lOths 
of  water  to  1  lb.  of  coal,  the  rate  given  by  the  present  construction 
of  boilers  being  stated  at  8  lbs.  of  water  to  1  lb.  of  coal.  Besides 
the  saving  of  fuel  which  woidd  thus  appear  to  be  effected,  there  is 
also  the  obvious  advantage  that  the  flame  hardly  impinges  upon  the 
boiler  from  the  intervention  of  the  cellular  vessel,  and  the  boiler  is 
thus  saved  from  the  rapid  deterioration  to  which  it  is  now  exposed 
by  the  excessive  heat  which  plays  upon  it.  The  principle  of 
the  invention  is  equaUy  appHcable  to  every  boiling  and  evaporating 
process ;  but  if,  after  a  more  extensive  practical  experience,  it  is 
found  to  answer,  the  economy  which  it  secures  will  probably  be  most 
advantageously  felt  m  the  case  of  marine  engines,  the  space  requh-ed 
for  the  stowage  of  fuel  m  steam-vessels  being  at  present  so  verv 
large. — Times.  ^ 


CAPTAIN  PITZMAUEICE'S  EOTAEY  ENGINE. 

Seyeeal  private  trials  have  taken  place  at  TaDlow-on-the-Thames 
With  a  Eotary  Engine,  which  has  been  brought  to  its  present  working 
condition  by  Captain  the  Hon.  W.  E.  Eitzmaurice  (late  2d  Life 
Guards)  and  liis  brother-in-law,  Mr.  Harford.  The  engine  is  very 
simple,  merely  consisting  of  two  pieces  so  mathematically  arranged 
that  the  interior  part  works  in  the  outer  with  the  greatest  ease 
bemg  free  from  dead  points,  and  without  the  slightest  vibration 
however  great  the  velocity.  It  has  no  springs  or  packing,  and  the 
parts  meet  each  other  so  harmoniously  as  only  to  give  a  humming 
noise  like  a  spmnmg  top  ;  and  it  is  not  in  the  least  liable  to  ^et  out 
,  ol  order  the  wear  being  perfectly  uniform  thi'oughout.  The  entire 
»  motion  bemg  a  rolhng  instead  of  a  cutting  one,  the  engine  will  last 
long  without  repair,  as  the  surfaces  become  case-hardened  in  a  very 
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short  space  of  time.  The  trials  took  place  in  the  presence  of  several 
scientific  gentlemen  and  engineers  of  eminence  in  their  professions 
in  a  frigate's  pinnace,  the  engine  being  constructed  for  the  govern- 
ment. The  boat  is  of  10  tons  bm'den,  carrying  a  load  of  5^  tons, 
and  drawing  4  feet  of  water.  She  is  32  feet  long  and  8  feet  breadth 
of  beam,  made  for  carrying  men  and  carronades,  but  not  in  any  way 
calculated  for  speed,  and  yet  the  engine  of  10-horse  power,  occupying 
a  space  21  by  7  inches,  drove  a  screw-propeller  of  3  feet  in  diameter 
and  4  feet  pitch  with  such  velocity  as  to  make  200  revolutions  in  a 
minute,  the  motion  being  given  on  the  direct-action  principle.  Al- 
though the  boat  was  not  at  all  calculated  for  speed,  she  was  propelled 
against  the  stream  a  distance  of  two  miles  in  20  minutes,  equal, 
allowing  for  the  strength  of  the  current,  to  8  miles  an  hour.  The 
engine  weighs  considerably  less  than  1  cwt.  to  each  horse-power, 
and  requires  much  less  fuel  than  the  ordinary  engines,  and  is  so 
easily  set  in  motion,  graduated  to  any  velocity,  or  stopped,  that  a  boy 
of  tv/elve  years  of  age  might  manage  it  with  one  hand.  It  was  made 
under  the  superintendence  of  M.  Bulman,  jun.  of  Croydon.  Capt. 
Fitzmaurice  made  no  secret  of  ^he  invention,  but  showed  its  interior 
freely,  as  it  was  intended  for  the  public  service.  An  engine  of  100- 
horse  power  on  Capt.  Fitzmaurice' s  construction  would  only  occupy 
a  space  of  6  feet  by  2  feet. — Times. 


SIEMAN'S  EEaENEEATIVE  CONDENSER. 

This  Condenser  was  suggested  to  Mr.  Sieman  by  Mr.  Graham, 
of  Mayfield  Works,  in  order  "to  recover  the  heat  from  the 
condensing  water  in  the  form  of  a  reduced  amount  of  boiling  hot 
water."  It  consists  of  an  upright  rectangular  trunk  of  cast-iron,  the 
lower  end  of  which  is  cylindrical,  and  contains  a  working  piston, 
which  performs  two  strokes  for  each  one  of  the  engine.  In  the 
trunk  is  a  set  of  copper  plates,  upright  and  parallel  to  each  other, — 
the  intervening  spaces  being  the  same  as  the  thickness  of  the  plates, 
viz.,  between  -^th  and  Yoth  of  an  inch.  The  upper  extremity  of  the 
condenser  communicates  on  one  side  with  the  exhauste  port  of  the 
engine,  and  on  the  other  through  a  valve  with  the  hot-well.  The 
plates  are  fastened  together  by  five  or  more  thin  bolts,  with  small 
distance- washers  between  each  plate.  There  is  a  lid  at  the  top  of 
the  trunk,  by  removing  which  the  set  of  plates  can  be  lifted  out. 
Immediately  below  the  plates  the  injection- pipe  enters.  The  action 
of  the  condenser  is  as  follows  :— Motion  is  given  to  the  piston.  At 
the  mom  on  t  that  the  exhaust-port  of  the  engine  opens,  the  plates 
are  completely  immersed  in  water,  a  little  of  which  has  entered  the 
passage  above  the  plates,  and  is,  together  with  the  air  present,  car- 
ried off"  by  the  rush  of  steam  into  the  hot  well,  the  excess  of  steam 
escaping  into  the  atmosphere.  The  water  then,  in  consequence  of 
the  downward  motion  of  the  piston,  recedes  between  the  plates,  ex- 
posing them  gradually  to  the  steam,  which  condenses  on  them. 
Their  upper  edges  emerging  first  from  the  receding  water  are  sur- 
rounded by  steam  of  atmospheric  pressure,  and  become  rapidly 
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heated  to  about  210  degrees.  The  emersion  of  the  plates  still  con- 
tinuing, the  steam  is  constantly  brought  into  contact  with  fresh 
cool  surface,  by  which  the  greater  portion  of  it  is  condensed,  until, 
as  the  piston  descends,  the  injection  enters  and  completes  the 
vacuum.  This  is  done  by  the  time  the  working  piston  of  the  engine 
has  accomplished  j-th  of  its  stroke.  The  upper  extremities  of  the 
plates  become  heated  to  near  210  degress,  and  the  lower  to  about 
160  degrees.  Taking  the  initial  temperature  of  the  condensing  water 
at  69  degrees,  the  final  temperature  at  210  degrees,  the  latent  heat 
of  steam  at  212  degrees,  960  units,  the  quantity  of  water  required,  is 
6*61b.  to  condense  lib.  of  steam  of  atmospheric  pressure.  The  com- 
moninjection  condenser,  (supposing  the  temperature  of  the  condensed 
steam  to  be  110  degrees,)  requires  21*21b.  in  place  of  6"61b. — 
Builder,  Xo.  381. 


ON  THE  INCEUSTATIONS  WHICH  FORM  IN  THE  BOILEES  OF  STEAM 
ENGINES.   BY  DE.  JOHN  DAYY. 

On  entering  on  this  inquiry,  which  I  did  after  my  retmm  from  the 
West  Indies  in  December,  1848,  and  after  communicating  a  short 
paper  to  the  Royal  Society  "  On  Carbonate  of  Lime  in  Sea-water," 
it  appeared  to  me  desirable  to  collect  as  many  specimens  as  possible 
of  Incrustation  from  the  Boilers  of  Steam  vessels,  now  so  widely 
employed  in  home  and  distant  navigation.  The  character  and  com- 
position of  the  incrustation,  whether  formed  from  deposition  from 
water  of  narrow  seas  or  of  the  ocean,  I  have  found  very  similar — 
with  few  exceptions,  crystalline  in  structure,  and,  without  any  ex- 
ception, composed  chiefly  of  sulphate  of  lime  ;  so  much  so,  indeed, 
that,  unless  chemically  viewed,  the  other  ingredients  may  be  held  to 
be  of  httle  moment,  rarely  amounting  to  five  per  cent  of  the  whole. 

To  endeavour  to  prevent  the  deposition  of  the  incrusting  matter 
or  to  mitigate  the  evil,  various  methods,  it  would  appear,  have  been 
had  recourse  to — some  of  a  chemical  kind,  as  the  addition  of  muriate 
of  ammonia  and  sulphate  of  ammonia  to  the  water  in  the  boiler— with- 
out success,  as  might  be  expected ; — others,  of  a  mechanical  kind,  with 
partial  success — as  the  introduction  of  a  certain  quantity  of  sawdust 
into  the  boiler,  or  the  application  of  tallow,  or  of  a  mixture  of  tallow  and 
plumbago  to  its  inside,  to  prevent  close  adhesion,  and  the  more  easy  se- 
paration of  the  incrusting  matter  either  by  percussion,  using  a  chisel- 
like hammer — or  by  contraction  and  unequal  expansion,  by  means  of 
flame  kindled  with  oakum,  after  emptying  the  boiler  and  drying  it.  Of 
all  the  methods  hitherto  used,  that  of  "  blowing  ofl"," — that  is,  the  dis- 
charging by  an  inferior  stop-cock  a  certain  quantity  of  the  concen- 
trated water  of  the  boiler  by  the  pressure  of  steam,  after  the  admission 
above  of  an  equivalent  quantity  of  sea  water  of  ordinary  density, 
appears  to  be,  from  the  reports  made,  the  most  easy  in  practice,  the 
least  unsuccessful,  and  the  most  to  be  relied  on.  But  it  can  be 
viewed  only  as  a  palliation.  Considering  the  composition  of  the 
incrusting  matter  and  the  properties  of  its  principal  ingredient,  the 
sulphate  of  hme,  a  compound  soluble  in  water  and  in  sea  water,  and 
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deposited  only  when  the  water  containing  it  is  concentrated  to  a 
certain  degree,  there  appears  to  be  no  difficulty  theoretically  in 
naming  a  preventive.  The  certain  preventive  would  be  the  substi- 
tution of  distilled  or  rain  water  in  the  boiler  for  sea  water.  Of  this 
we  have  proof  in  the  efficacy  of  Hall's  condenser,  which  returns  the 
water  used  as  steam,  condensed,  after  having  been  so  used :  but, 
unfortunately  for  its  practical  success,  the  apparatus  is  described 
as  being  too  complicated  and  expensive  for  common  adoption.  Fur- 
ther proof  is  afforded  in  the  fact  that  the  boilers  of  steamers  navi- 
gating lakes  and  rivers  in  the  waters  of  which  there  is  little  or  no 
sulphate  of  lime,  month  after  month  in  continued  use,  remain  free 
from  incrustation.  This  I  am  assured  is  the  case  with  the  steamers  that 
have  been  plying  several  summers  successively  on  the  lake  of  Win- 
dermere. And  it  may  be  inferred,  that  in  sea-going  steamers  in 
which  sea  water  is  used  in  the  boiler — or,  indeed,  any  water  contain- 
ing sulphate  of  lime,  the  prevention  of  deposition  may  be  effi?cted 
with  no  less  certainty  by  keeping  the  water  at  that  degree  of  dilution 
at  which  the  sulphate  of  lime  is  not  separated  from  the  water  in  which 
it  is  dissolved.  From  the  few  trials  I  have  made,  I  may  remark  that 
sulphate  of  lime  appears  to  be  hardly  less  soluble,  if  at  all  less,  in 
water  saturated  with  common  salt  than  in  perfectly  fresh  water. 
This  seems  to  be  a  fortunate  circumstance  in  relation  to  the  inquiry 
as  to  the  means  of  prevention,  and  likely  to  simphfy  the  problem. 
If  these  principles  be  sound,  their  application  under  different  cir- 
cumstances, with  knowledge  and  judgment  on  the  part  of  the  directing 
engineer,  will  probably  not  be  difficult.  His  great  object  will  be 
in  sea-going  steamers  to  economise  the  escape  of  water  in  the  form 
of  steam,  and  thereby  also  economise  heat  and  fuel;  also,  when 
fresh  water  is  available,  to  use  it  as  much  as  possible ;  and  further, 
to  avoid  using  sea  water  as  much  as  possible  near  coasts  and  in 
parts  of  seas  where  sulphate  of  lime  is  most  abundant.  From  the 
incrustation  on  the  boilers  of  sea-going  steamers,  the  attention  can 
hardly  fail  to  be  directed  to  that  which  often  forms,  to  their  no  small 
detriment,  in  the  boilers  of  locomotive-railway  engines,  and  of  en- 
gines employed  in  mines,  and  in  the  multifarious  works  to  which 
steam  power  is  now  applied. 

These  incrustations  will  of  necessity  be  very  variable,  both  in 
quantity  and  quality,  according  to  the  kind  of  ingredients  held  in 
solution  in  the  water  used  for  generating  the  steam.  Hitherto  I 
have  examined  two  specimens  only  of  incrustations  taken  from  the 
boilers  of  locomotive  engines,  and  a  single  one  only  from  the  boiler 
of  a  steam  engine  employed  on  a  mine — a  mine  in  the  west  of  Corn- 
wall. The  latter  was  fibrous,  about  half  an  inch  thick,  and  consisted 
chiefly  of  sulphate  of  lime,  with  a  little  silica  and  peroxide  of  iron, 
and  a  trace  of  fluorine.  The  former  were  from  one-tenth  of  an  inch 
in  thickness  to  one  inch.  They  were  laminated,  of  a  gray  colour, 
and  liad  much  the  appearance  of  volcanic  tufa ;  they  consisted  prin- 
cipally of  cerbonate  and  sulphate  of  lime  with  a  little  magnesia, 
jTTotoxide  of  iron,  silica,  and  carbonaceous  matter ;  the  last  two, 
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the  silica  and  carbonaceous  matter,  probably  chiefly  derived  from  the 
smoke  of  the  engine  and  the  dust  in  the  air.  From  the  engineer's 
report  it  would  appear  that  the  thinnest— the  incrustation  of  about 
one-tenth  of  an  inch— had  formed  in  about  a  week,  during  which 
time  the  locomotive  had  run  about  436  miles,  and  consumed  about 
10,900  gallons  of  water. — From  a  Letter  addressed  to  Br.  E.  Wilson^ 
FR.S.E.:  Proceedings  of  the  British  Association. 


MARINE  PROPULSION. 

A  QUESTION  of  considerable  interest,  in  respect  to  Steam  Naviga- 
tion, has  been  argued  before  the  Judicial  Committee,  at  the  Privy 
Council- office,  Whitehall,  Lords  Brougham,  Campbell,  and  Lang- 
dale,  Dr.  Lusliington,  and  Mr.  Pemberton  Leigh,  being  present.  An 
apphcation  was  made  by  Sir  Frederick  Thesiger,  on  behalf  of  the 
patentees  of  the  screw  propeller,  for  an  extension  of  their  patent, 
which  would  expire  shortly.  The  evidence  w^nt  to  prove  that  no 
less  than  30,000/.  had  been  expended  in  building  the  Archimedes^  and 
in  defraying  other  weighty  charges  to  establish  the  Screw-propulsion 
principle  ;  and  it  fm^ther  appeared,  that  although  no  less  than  32 
ships  of- war  and  100  mercantile  steam-vessels  had  been  constructed 
already  upon  tliis  system,  not  more  than  two  or  three  had  paid  for 
the  patent  license.  These  evasions  had  been  occasioned  by  the  con- 
flicting claims  of  five  different  patentees ;  but,  as  these  have  now 
united  in  one  Association,  it  is  expected  that  all  who  have  adopted 
the  use  of  the  screw-propeller  will  have  to  pay  for  their  licenses.  As 
the  Admiralty  are  interested,  either  dii'ectly  or  collaterally,  in  this 
question  to  the  amount  of  about  25,000/.,  Sir  John  Jervis,  the  At- 
torney-Greneral,  assisted  by  Mr.  Crowder,  Q.C.,  opposed  the  appli- 
cation for  an  extension  of  Mr.  Frank  Pettit  Smith's  patent ;  but, 
after  examining  Captains  Chappell  and  Crispen,  R.N.,  and  Messrs. 
Brunei  and  Gralloway,  engineers,  their  Lordships  decided  on  granting 
an  extension  of  five  years  to  Mr.  Smith's  patent  upon  certain  con- 
ditions.— Times.   

STEAM  FOR  THE  ANDES. 

An  iron  Steam-boat  of  small  size  has  been  built  by  Mr.  Greorge 
Birkbeck,  Jun.,  of  New  York.     This  boat  is  55  feet  keel,  12  feet 
beam,  and  5  feet  hold.    She  is  to  be  propelled  by  two  high-pressure 
engines,  of  ten  horses  power  each,  connected  at  right  angles.  Water 
wheels  ten  feet  diameter,  and  of  wrought  iron.    The  whole  being 
fitted  together  in  New  York,  and  each  piece  marked  before  being 
shipped.    No  piece  is  to  exceed  in  weight  3501bs.,  as,  on  its  arrival 
in  Lima,  it  has  to  be  transported  on  the  backs  of  mules  to  its  desti- 
nation. Lake  Titicaca,  which  is  situated  near  the  summit  of  some  of 
the  highest  mountains  in  tliat  country,  and  several  miles  above  the 
level  of  the  sea.    As  yet,  commerce  must  be  in  its  infancy  in  that 
elevated  region  ;  but  the  lake  is  140  miles  long,  and  its  coast  well 
^  timbered,  and  it  is  understood  that  much  traffic  would  be  the  result 
\  of  increased  facilities.    In  case  the  first  boat  succeeds,  a  larger  one 
,  is  to  be  sent  out  immediately. — Journal  of  the  Franklin  Institute, 
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SALINOMETEE. 

Me.  Andrew  Peddie  How,  of  the  United  States,  engineer,  has 
patented  this  instrument,  by  the  use  of  which,  and  the  mere  inspec- 
tion of  the  indications  which  it  affords,  the  exact  degree  of  density, 
and  consequently  of  saltness,  possessed  by  the  water  in  the  boilers 
of  marine  steam  engines,  can  be  ascertained  at  all  times  and  under 
all  circumstances,  independently  of  the  pressure  in  the  boiler ;  and 
the  engineer  be  thereby  enabled  to  determine  when  the  water  has 
attained  to  such  a  degree  of  saturation  as  to  render  freshening 
necessary,  in  order  to  prevent  the  deposition  of  salt  taking  place. 
This  instrument  consists  of  a  vertical  cylinder  communicating  at 
bottom  with  the  lower  and  upper  strata  of  the  water  in  the  boiler, 
by  means  of  two  passages,  and  containing  a  floating  hydrometer, 
which  carries  a  graduated  stalk.  The  cylinder  is  provided  with  an 
overflow  and  waste  pipe,  and  a  thermometer. 

When  the  boilers  are  at  work,  one  only  of  the  passages  is  kept 
open  at  a  time.  The  consequence  is,  that  the  cyUnder  is  first  filled 
to  the  height  of  the  mouth  of  the  overflow  pipe,  and  that  then  a 
contmuous  inflow  takes  place  on  the  one  hand  from  the  boiler,  and 
a  continuous  outflow  through  the  waste  pipe  on  the  other ;  that  is 
to  say,  there  is  a  constant  flow  of  water  through  the  Salinometer,  of 
the  same  density  precisely  as  the  water  in  that  part  of  the  boiler 
from  which  the  supply  is  derived ;  and  which  density  is  shown  on  the 
graduated  stalk  of  the  hydrometer.  A  thermometer  is  combined 
with  the  instrument,  because  the  density  or  saltness  of  the  water 
varies  with  the  degree  of  temperature,  and  it  is  necessary  to  correct 
the  indications  of  the  hydrometer  by  those  of  the  thermometer,  as 
often  as  the  hydrometer  rises  or  falls  beyond  the  standard  point  to 
which  it  may  have  been  graduated. 


REEEING  TOPSAILS  FROM  THE  DECK. 

This  ingenious  contrivance  has  been  fitted  on  board  one  of  the 
Peninsular  and  Oriental  Company's  vessels,  the  Iberia,  and  found  to 
answer  admirably.  The  sail  reefs  itself,  and  from  the  time  the  yard 
is  lowered  it  is  close-reefed  in  two  seconds.  The  reefs  may  be  again 
shaken  out,  and  the  top-sail  at  the  masthead  in  twenty  seconds.  In 
nautical  affairs  this  contrivance  is  one  of  the  wonders  of  the  age,  and 
must  be  rapidly  brought  into  general  use.  The  invention,  patented 
by  Mr.  II.  D.  P.  Cunningham,  R.N.,  late  secretary  to  Admiral 
Moresby,  is  not  expensive,  because  the  present  sails  and  topsail 
yards  can  easily  be  altered  at  an  expense  not  exceeding  15/.  per 
yard  and  sail.  It  is  well  known  to  officers  that  many  a  reef  is  kept 
in  during  the  night,  and  in  consequence  the  vessel's  progress  is  re- 
tarded, on  account  of  a  disinclination  to  send  men  aloft,  more  par- 
ticularly if  the  weather  be  wet.  With  this  admirable  contrivance, 
sail  can  be  taken  in,  and  again  made,  in  a  short  space  of  time,  with- 
out sending  a  man  aloft.  The  invention  is  of  more  importance  to 
the  commercial  marine  than  to  the  Royal  Navy  ;  but,  of  course,  it  is 
equally  appHcable  to  both,  and  must  manifestly  save  much  anxiety, 
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and  do  away  with  tlie  risk  of  losing  men  off  the  yards  when  reefers 
in  bad  weather,  more  particularly  in  frosty  weather,  oif  Cape  Horn, 
&c.  We  trust  Mr.  Cunningham  will  be  more  successful  with  this 
than  with  his  other  admirable  inventions  ;  we  particularly  allude  to 
his  plan  for  checking  the  recoil  of  heavy  guns  by  means  of  com- 
pressing the  air  in  a  small  cylinder  fitted  under  the  breach  of  the 
gun. — Portsmouth  Times. 

BONNE Y'S  SAEETY  YACHT. 

A  YACHT  of  very  peculiar  construction  has  been  exhibited  on  the 
Serpentme,  opposite  the  Royal  Humane  Society's  Receiving-house. 
It  is  the  mvention  of  Mr.  W.  W.  Bonney,  of  Claremont  YiUa,  St, 
John's,  Fulham,  who  has  registered  the  design.  The  dimensions,  &c., 
of  the  vessel  are  as  follows  : — 

Length,  15  ft.  6  ins. ;  breadth,  4  ft.  10  ins.  ;  depth,  2  ft. 
4  ins.  Hull,  chnker-built ;  planks  of  gutta  percha  (but  the  prin- 
ciple of  formation  wiU  permit  of  the  employment  of  other  materials), 
cemented  and  copper-riveted  together  ;  the  sides  are  doubled  from 
the  bilge  upward  to  the  spar  deck,  and  are  divided  into  water-tight 
compartments  :  the  fore  and  aft  parts  of  the  boat  are  also  divided 
into  water-tight  compartments,  as  in  the  outer  gunwale.  The  keel 
and  keelson  are  of  h'on ;  the  latter  is  grooved  to  receive  the  ribs,  and 
all  are  bolted  together.  The  deck  is  double-laid,  the  upper  diagon- 
ally Tvith  marine  glue.  The  bilge  timbers  are  deeper  than  usual, 
acting  as  extra  keels  ;  they,  with  the  buoyancy  of  the  outerwale,  and 
the  iron  keel  and  keelson  acting  as  counterpoise,  render  it  next  to 
impossible  to  capsize  her. 

AU  the  anticipations  formed,  not  only  of  her  floating,  but  of  her 
saihng  capabihties,  were  fully  realized.  She  was  repeatedly  filled 
with  water  \  men  in  attendance  got  into  her,  and  there  being  a  very 
stiff  breeze  blowing,  her  powers  of  resisting  overturning  were  fully 
tested,  and  with  complete  success  \  for  not  only  was  she  not  water- 
logged, but  her  rate  of  progression  when  filled  was  scarcely  impeded, 
as  compared  with  what  would  have  been  the  case  with  a  boat  of  or- 
dinary construction  ;  though,  indeed,  any  such  boat,  under  the  cir- 
cumstances, would  have  necessarily  been  wholly  unmanageable  and 
useless.  Erom  these  experiments,  it  may  safely  be  assumed  that 
boats  built  on  Mr.  Bonney's  plan  cannot  be  sunk  or  capsized  by 
accident,  and  scarcely  intentionally ;  and  this  plan,  it  wiU  be 
observed,  is  applicable  to  craft  of  all  sizes,  and  of  any  external  lines, 
so  that  boats  already  in  use  can  have  the  principle  of  the  safety 
yacht  apphed  to  them  at  a  moderate  expense.  It  would  be  difficult 
to  exaggerate  the  importance  of  the  extension  of  this  discovery  to 
life,  fishing,  and  race  boats  ;  and  we  look  for  a  speedy  and  extensive 
recognition  of  its  merits  at  the  hands  of  the  Royal  Yacht  and  other 
marine  clubs. 

The  following  additional  experiments  have  been  made  by  the  desire 
of  some  noblemen  and  gentlemen  particularly  interested  in  nautical 
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matters,  in  order  to  test  still  further  the  remarkable  capabilities  of 
this  yacht  : — 

1.  The  yacht  was  hauled  over,  and  so  half  filled  with  water ;  ou 
being  released,  she  righted  immediately.  She  was  then  quite  filled, 
and  in  that  state  she  sailed  and  answered  her  helm  well. 

2.  Two  men  sat  upon  the  extreme  end  of  her  counter. 

3.  They  then  went  forward  ;  one  (fifteen  stone  weight)  stood 
upon  her  bowsprit,  the  other  upon  her  stern. 

4.  They  stood  upon  and  overhung  her  gunwale. 

5.  They  hung  on  from  the  mast-head,  and  hauled  the  mast-head, 
with  sails  set,  under  water  ;  immediately  on  their  releasing  hold  the 
boat  righted. 

6.  She  was  lastly  pressed  down  by  the  mast-head,  with  her  sails 
set,  till  she  was  bottom  upwards,  and  when  the  pressure  was 
removed  she  righted. 


A  CLOAK  BOAT. 

A  Cloak  Boat,  manufactured  of  India-rubber,  from  the  design  of 
Lieut.  E.  A.  Halkett,  E.N.,  by  Mr.  Matthews,  of  Chariug-cross,  has 
been  thus  experimented  with.  A  blue  cloak,  of  the  Macmtosh' 
make,  was  laid  on  the  floor  of  a  shed,  the  outside  being  next  tbe 
door,  and  a  wicker  sort  of  mat  was  deposited  on  it,  which  formed  a'' 
flat  bottom,  the  cloak  having  an  air-proof  cylinder  ;  and  within  one^ 
minute  it  was  thoroughly  inflated,  and  thus  suddenly  metamorphosed: 
into  a  boat,  glided  into  the  water,  a  gentleman  being  seated  in  it, 
and  rowing  at  different  intervals  with  a  couple  of  hand-paddles,, 
being  shaped  like  the  looking-glasses.  This  boat  is  extremely  ser-  j 
viceable  to  persons  travelling,  for  the  purpose  of  crossing  rivers  or 
streams  where  no  other  means  are  at  hand.  It  is  instantly  available, 
and  can,  in  cases  of  necessity,  be  converted  into  an  excellent  bed.  ! 
The  weight  of  this  kind  of  boat,  with  beUows  and  paddles,  is  about 
9  lbs.  An  umbreUa,  to  act  as  a  sail,  can  also  be  furnished,  if 
required. 

holbrook's  new  life-boat. 
Mr.  J.  N.  HoLBROOK,  of  Hull,  has  constructed  a  Model  Life-Boat, 
the  hull  of  which  is  broad,  and  appears  admirably  adapted  to  resist  the 
severest  concussions  of  the  waves.  The  framework  of  this  hull  is 
entirely  composed  of  wrought  iron,  covered  with  net.  The  body  of 
the  vessel  consists  of  six  compartments,  containing  barrels  or 
"floaters"  perfectly  air-tight,  and  so  separated  from  each  other  tliat 
in  the  event  of  one  or  more  of  them  being  punctured,  the  buoyaiK^y 
of  the  boat  would  be  still  preserved.  The  floaters  are  warranted  not 
to  break,  burst,  or  rust.  The  peculiarity  of  the  vessel  consists  in 
this,  that — strange  as  it  may  sound  to  some  of  our  readers — it  lias 
no  "  bottom,"  except  a  slight  framework  of  cordage  or  netting  ;  the 
object  of  this  arrangement  being  to  allow  the  water  to  rise  witliin 
the  boat  to  the  level  of  that  without,  and  so  to  secure  a  permanent 
ballast  of  water,  which  will  preclude  the  possibility  of  the  ve^^^'l 
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being  capsized  in  a  heavy  sea — the  great  problem  hitherto  unsolved 
by  the  inventors  of  life-preservers.  By  the  plan  thus  briefly  and 
imperfectly  described,  the  countervailing  properties  of  buoyancy  and 
steadiness  are  perfectly  secured.  The  only  objection  that  v^^ould 
oppose  itself  to  the  efficacy  of  Mr.  Ilolbrook's  Hfe-boat  is,  the 
difficulty  of  manoeuvring  a  vessel  of  such  breadth  of  beam  ;  but  we 
understand  that  it  is  intended  to  be  kept  on  board  ship,  and  so  con- 
structed that  it  may  be  stowed  away  witli  great  facility.  Another 
objection,  that  the  admission  of  the  water  would  not  be  exactly 
conducive  to  the  comfort  of  those  inside  the  boat,  would  hardly  be 
insisted  on  by  the  most  fastidious  with  the  alternative  of  an  ocean 
grave  before  them.  The  internal  arrangements  are  complete.  They 
include  contrivances  for  carrying  fresh  water,  spirits,  matches,  wood, 
articles  of  wearing  apparel,  &c.,  with  an  apparatus  for  boiling  coffee 
and  broihng  meat.  The  boat  also  carries  a  reflecting  lamp,  lire  balls, 
blue  lights,  a  rocket  with  300  feet  of  line,  a  horn,  and  an  alarm  bell. 
It  is  steered  by  means  of  an  oar.  Additional  or  extra  "  floaters," 
used  as  bulwarks  in  smooth  water,  inclose  masts,  sails,  and  oars, 
which  can  be  taken  out  and  made  use  of  at  sea  if  occasion  require. 
It  has  abeady  been  approved  by  the  Lords  of  the  Admiralty,  the 
Masters  of  the  Trinity  House,  and  several  eminent  scientific  autho- 
rities,— and  been  tested  on  the  Humber,  off  Southend,  and  else- 
where. 


SAFETY  STEEEING  WHEEL. 

Capt.  Fayeee,  E.JN".  has  exhibited  to  the  Society  of  Arts,  a  model 
of  his  Safety  Steering-wheel,  for  preventing  the  accidents  that  occur 
to  steersmen  of  large  vessels  owing  to  their  want  of  command  over 
the  wheel.  The  additional  command  is  gained  by  the  use  of  a 
friction  band  similar  to  those  used  in  cranes  passing  round  the 
wheel,  and  connected  with  a  pedal  by  which  any  amount  of  retarding 
pressure  may  be  exerted  by  the  helmsman.  The  invention  is  calcu- 
lated to  be  also  very  efficient  in  preventing  the  wear  and  tear  arising 
from  the  constant  motion  of  the  rudders  of  ships  lying  in  tideways 
or  harbours. 


PEOYISION  AGAINST  SHIPWEECKS. 

Me.  Geoege  Catlin  has  devised  a  plan  for  saving  the  lives  of  aU 
persons  on  board  a  perishing  ship.  "My  design,"  he  says,  "was  to 
construct  disengaging  and  floating  quarter-decks  to  ocean  steamers 
and  other  vessels,  answering  all  the  purposes  of  ordinary  decks,  and 
which,  in  case  of  vessels  sinking  at  sea,  could  in  a  few  moments 
be  disengaged,  and  prepared  with  all  the  passengers  and  crew  upon 
them,  to  float  away,  as  strong  and  efficient  rafts,  when  vessels  go 
down.  These  I  considered  equally  available  m  case  of  vessels  burn- 
ing at  sea :  the  vessel  scuttled  might  be  sent  down,  and  all  on  board 
(at  least  with  a  ray  of  hope)  might  launch  themselves  upon  the 
middle  of  the  ocean.  These  quarter-decks  or  rafts  I  propose  to  be 
built  chiefly  of  solid  timbers  which  could  not  sink — they  could  not 
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be  capsized  by  a  wave,  nor  would  they  stave  or  founder  like  a  boat 
upon  a  reef,  but  would  float  in  safety  over  it,  and  land  their  passen- 
gers on  the  beach.  Tin  or  sheet-iron  safes,  water  tiglit,  might  be 
sunk  into  them,  containing  provisions,  liquors,  &c.,  for  twenty  or 
thirty  days  days  at  sea,  and  also  rockets  and  other  means  of  making 
signals  of  distress."  We  learn  that  a  similar  invention  had  previously 
been  patented  by  Capt.  Oldmixon. 


SELF-REaiSTERING  TIDAL  GAUGE,  SUNDERLAND 

At  the  mouth  of  Sunderland  Harbour,  Mr.  Meik,  C.E.,  of  that 
port,  and  Mr.  H.  Watson,  brass-founder,  of  Newcastle-upon-Tyne, 
have  constructed  a  new  Gauge,  as  follows  : — A  well,  carefully  boxed 
in,  and  of  similar  depth  to  the  water  on  the  bar,  is  made  below  the 
building  which  contains  the  apparatus.  Within  this  well,  in  an 
interior  pipe  or  trunk,  and  rising  and  falling  with  the  tide,  works  a ' 
float  suspended  by  copper  wire  cord,  which  is  carried  over  a  spu'aL 
cone  fixed  in  an  upper  story  of  the  building.  By  the  simple  arrange- , 
ment  of  a  wheel  and  pinion  at  the  opposite  end  of  the  axle  to  which; 
the  cone  is  fixed,  a  web  of  wire  gauze  works  on  two  rollers  fixed  at! 
the  upper  and  lower  ends  of  the  web.  The  lower  roller  is  regulated 
by  the  movement  of  this  wheel  and  pinion ;  the  upper  one  by  ai 
balance- weight  attached  to  a  copper  wire-cord,  which  also  passes t 
over  another  spiral  cone,  having  at  the  extremity  of  its  axle  a  second) 
wheel  and  pinion  similar  to  the  first.  As  the  float  rises  and  falls 
with  the  tide,  the  wheels  and  pinions  connected  with  the  cones,  over ; 
which  the  cords  of  the  float  and  balance- weight  respectively  pass, 
move  the  rollers  on  which  the  gauze  web  travels.  On  this  web  are^ 
painted  in  large  figures  the  various  depths  from  high  to  low  water,' 
and  as  the  web  works,  two  fixed  pointers  indicate  the  number  of^ 
feet  and  half  feet  on  the  bar  at  any  hour  of  the  tide.  j 
The  web  and  the  figures  on  it  can  be  made  of  any  size,  and  toj 
travel  4,  6,  8,  10,  or  any  other  proportion,  to  1  of  the  float,  by  regu-J 
lating  the  size  of  the  wheels  and  pinions.  By  day  the  figures  on  the'' 
web  are  shown  wliite  on  a  black  ground ;  by  night  they  appear  dis- ■ 
tinctly  lighted  up,  the  ground  still  remaining  dark.  A  white  trans-' 
parent  varnish  is  used  for  the  figures,  and  an  opaque  black  for  the 
ground.  The  illmnination  by  night  is  so  steady  and  powerful,  that 
the  figm^es,  if  made  large  enough,  and  the  apparatus  placed  at  a 
sufficient  elevation,  will  be  visible  at  a  considerable  distance  at  sea, 
and  thus  afford  vessels  the  means  of  knowing  the  exact  depth  of 
water  at  the  mouth  of  any  harbour  before  entering  it.  This  simple 
piece  of  mechanism  is  apphcable  to  all  places  where  the  want  of  a 
correct  and  conspicuous  gauge  has  been  felt,  not  only  in  harbours 
and  docks,  but  at  railway  stations,  for  signals  and  such  like  purposes. 
The  apparatus  used  occupies  so  little  space,  that  it  can  all  be 
contained  and  worked  in  a  column  or  pillar,  without  any  other 
building. — The  Expositor^  No.  5. 
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PLOATINa  CAISSON  GATE  AT  PLYMOUTH  DOCKTAED. 

This  work  has  been  completed  for  the  new  works  at  Keyham 
(connected  with  the  Plymouth  Yard),  by  Messrs.  WilHam  Fairbaim 
and  Sons,  of  Manchester. 

The  Caisson  is  a  huge  hollow  iron  box  of  the  form  of  the  entrance 
to  the  lock,  perfectly  flat  at  the  sides,  82  feet  6  inches  long  at  the 
top,  only  13  feet  6  inches  wide,  and  of  the  enormous  depth  or  height 
of  42  feet.  The  lower  part  of  this  box  is  formed  into  an  air  cham- 
ber, or  what  may  be  termed  the  lungs  of  the  caisson,  by  a  strong 
iron  deck,  which  is  carried  from  side  to  side  at  a  height  of  about  12 
feet  from  the  bottom,  and  made  perfectly  air-tight.  The  capacity  of 
this  air  chamber  is  so  adjusted  that  when  the  caisson  is  immersed  in 
water,  the  confined  air  exerts  a  buoyancy  a  little  in  excess  of  the 
total  weight  of  the  caisson ;  and  as  by  means  of  sluice  valves  the 
water  is  allowed  to  enter  the  inside  of  the  caisson  and  fill  it  from  the 
top  deck  of  the  air  chamber  upwards  to  the  level  of  the  water  out- 
side, whatever  that  may  be,  it  follows  that  at  any  point  of  the  tide, 
and  with  any  depth  of  water  greater  than  that  which  would  float  it, 
the  caisson  would  swim  a  few  inches  clear  of  the  masonry.  The 
total  depth  of  the  caisson  is  about  5  feet  greater  than  the  depth  of 
the  water  at  the  entrance  to  the  lock  at  high  spring-tide,  and  this 
space  is  made  available  for  the  means  employed  for  sinking  and 
moving  the  caisson.  A  water-tight  tank  is  formed  in  this  part  of 
the  caisson  capable  of  holding  60  to  70  tons  of  water  supplied  to  it 
from  the  water-main  of  the  dockyard ;  and  it  depends  upon  the 
presence  or  absence  of  this  quantity  of  water  in  the  upper  tank 
whether  the  caisson  remains  firmly  resting  on  the  masonry  and 
closing  completely  the  entrance  to  the  lock,  or  floats  a  few  inches 
clear  of  the  floor  ready  to  be  hauled  by  capstans  into  the  recess  in 
the  earthwork  which  has  been  prepared. 

The  ingenious  manner  in  which  the  buoyant  principle  is  taken 
advantage  of  (says  theEditor  of  the  Mechanics'  3Iagazine)  constitutes 
the  most  meritorious  feature  of  this  scheme,  for  the  emission  of  the 
small  quantity  of  water  confined  in  the  top  tank  (which,  by  means 
of  an  ordinary  valve  placed  in  its  bottom,  is  accomplished  in  about 
two  minutes)  dispenses  with  the  laborious  and  expensive  process  of 
pumping,  which  has  usually  to  be  resorted  to. 


METROPOLITAN  TUNNELLING  AND  EIYEE  EMBANKMENT. 

Me.  W.  H.  Smith  has  pubHshed  a  Sewerage  and  Water  Supply 
Plan,  comprising  a  terraced  embankment  of  the  Thames  {a  la 
Martin),  beneath  which  should  be  lines  of  tunnelled  railway  com- 
municating with  the  various  metropohtan  termini  of  the  great  trunk 
railway  Knes, — water  culverts  and  pipes, — and  large  sewer  courses. 
Immediately  under  the  roadway  of  the  embankment,  and  above  the 
tunnels,  Mr.  Smith  proposes  that  there  should  be  transverse  arches 
communicating  with  the  Thames,  for  commerce  and  traffic  on  the 
-ivor.  The  esplanade  would  be  60  feet  wide,  protected  by  a  parapet 
Liext  the  river,  and  on  the  other  side  Uned  with  handsome  houses, 
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disposed  according  to  the  sweep  of  the  river.    With  respect  to  the 
railway  tunnels,  descent  and  ascent  would  be  by  inclined  plane. 
The  supply  of  pure  water  would  be  taken  from  a  place  high  up  in 
the  Thames  above  the  point  of  tidal  action,  andraised  by  high-pressure 
to  supply  the  most  elevated  districts.     The  termini  of  the  sewer 
tunnels  would  be  some  twenty  miles  below  Blackwall,  in  the  Thames 
marshes,  below  the  floating  power  of  the  tide  to  carry  it  back  to  tlv 
metropolis.    The  embankment  should  extend  from  Vauxliall  to  11 
West  India  Docks  and  Deptford — that  is,  about  ten  miles—^;; 
the  estimate  of  the  cost  of  construction  be  fixed  at  £300,000  j 
mile,  or  £3,000,000  altogether. 


PEOPOSED  BEIDGE  OYER  THE  RHINE  AT  COLOaNE. 

In  the  spring  of  1850,  the  Prussian  Government  publicly  stated 
their  desire  to  obtain  designs  from  engineers  and  architects  of  everj 
nation  for  the  construction  of  a  Bridge  over  the  Rhine,  at  Cologne, 
to  carry  a  railway  as  well  as  the  ordinary  road  and  footways,  from  I 
Cologne  to  Deutz,  on  the  eastern  bank  of  the  river.    The  designs  ' 
were  restricted  by  certain  conditions,  of  which  the  expense  of  the  ] 
proposed  construction  Avas  a  prominent  feature.  ] 

In  August  last,  62  designs  were  sent  in  to  the  Board  of  Public  * 
Works  in  Berlin,  many  of  them  being  from  England.    The  Boyal 
Commission  appointed  to  examine  these  designs  rejected  41  in  the  ■ 
first  instance,  as  more  or  less  inapphcable  to  tlie  required  conditions  ; 
and  on  further  examination  seven  more  were  set  aside  from  the  same ' 
cause.    The  remaining  14  were  then  subjected  to  additional  scrutiny, 
and  tlu'ce  were  selected  for  final  preference.    Of  the  three  thus  se- 
lected, two,  as  we  have  already  mentioned,  were  eventually  adjudged 
deserving  of  the  prizes,  being  the  design  presented  by  Mr.  J.  W. 
Schwedler,  architect,  of  Berhn,  and  the  design  by  Capt.  W.Moorsooii, 
civil  engineer,  of  London.    Of  the  latter  of  these  we  now  give  the 


following  particulars  : — 

Feet. 

The  length  of  the  bridge  across  the  water  is   1,275 .[ 

of  the  approaches  and  land  arches   740 

Total  length  of  the  bridge  and  approaches  . .  2,015' 

Span  in  the  clear  of  each  of  the  two  main  arches    600 

"      ditto  of  lifting  arch   100 

Breadth  of  roadway  for  carriages  over  the  bridge   25 

"      of  railway  for  double  track  over  do   25 

"      of  two  footways  on  the  upper  floor    13 

¥7idth  of  piers  in  the  river,  two,  each  of    35 

Height  from  the  bed  of  the  river  to  the  underside  of  the  lowest 

part  of  each  arch    50 

"      from  the  bed  of  the  river  to  the  underside  of  the  lift- 
ing arch  when  raised   104 

"      from  the  foundations  to  the  top  of  the  towers   147 

Tons. 

Strength  of  each  main  arch  to  resist  a  load  distributed  over  it . .  5,750 


Cost  of  the  whole  of  the  works  excepting  the  basement  and  foun- 
dations of  the  towers  in  the  river   ^6  21 1,240 
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Cost  of  the  basement  and  foundations  in  the  river,  which  the  Go- 
vernment propose  to  execute  themselves    25,540 

Total  cost  if  executed  at  Prussian  prices  ^236,780 


If  executed  in  England,  the  cost  would  be  one-fifth  less. 

The  scale  of  the  drawing  is  300  feet  to  one  inch. 

The  gh'ders  are  simple  repetitions  of  u'on  bars  (rolled)  ;  and  Capt. 
M.'s  proposal  to  the  Prussian  government  (which  is  still  under  con- 
sideration) is,  to  build  one  centre  tower  and  one  shore  tower  first, 
and  place  temporary  scaffolding  in  the  river  between  these,  leaving 
the  other  part  of  the  river  open.  The  stages  supported  on  this  scaf- 
folding are  said  to  be  ample  for  constructing  the  girder,  which  is 
previously  fitted  (but  not  rivetted)  on  the  shore,  and  each  piece 
marked.  Captain  M.  has  found  that  75/.  is  the  cost  of  scaffolding 
for  a  ghder  of  this  kind,  160  feet  long  and  40  feet  high,  above  dry 
ground ;  and  300/.  is  the  cost  of  ditto  for  a  girder,  220  feet  long  and 
80  feet  high,  above  a  river  9  feet  deep. — Builder,  No.  404. 


LEWISTON  AND  QUEENSTON  SUSPENSION  BEIDGE. 

This  Bridge,  whic?i  when  completed  will  be  by  many  feet  the 
longest  in  the  world  in  one  clear  span,  has  been  put  under  contract 
by  the  joint  Companies  holding  the  charters  from  the  New  York  and 
British  Governments.  Capt.  E.  W.  Serrell  has  been  appointed  the 
engineer  to  carry  the  project  out  to  completion.  The  bridge  will 
connect  the  shores  of  the  Niagara  River  at  Lewiston,  New  York, 
Queenston,  Canada  West,  and  will  be  1042  feet  between  the  points 
of  support ;  the  roadway  will  be  75  feet  above  the  water,  19  feet 
wide,  and  will  be  capable  of  sustaining  a  load  of  800  tons.  The 
towers  of  support  are  to  be  built  of  hydraulic  masonry,  surmounted 
with  cast-iron  caps,  which  are  76  feet  above  the  roadway.  The 
natural  advantages  of  the  locality  are  so  great,  that  it  is  estimated  to 
cost  much  less  than  so  large  a  work  would  in  almost  any  other 
place. — Architect. 


GEEAT  SUSPENSION  BEIDGE  IN  EUSSIA. 

CoNSiDEEABLE  interest  has  been  excited  in  St.  Petersburgh  by  a 
remarkable  Model  of  a  Suspension  Bridge  across  the  river  Dnieper,  at 
Kieff",  one  of  the  principal  cities  of  Russia.  This  model  was  made 
in  London,  where  it  was  exhibited  to  most  of  the  pruicipal  engiaeers 
and  architects.  It  has  since  arrived  in  St.  Petersburgh,  and  has 
been  put  up  in  one  of  the  grand  saloons  of  the  Winter  Palace,  where 
it  was  formally  presented  to  His  Imperial  Majesty  on  his  fete  day, 
the  6th  (18th)  of  December,  1849,  by  Mr.  Vignoles,  the  Enghsh  en- 
gineer, from  whose  designs,  and  under  whose  immediate  directions, 
the  bridge  is  now  constructing. 

The  soil  of  the  bed  of  the  river  being  wholly  of  sand,  and  the 
current  often  changing  its  channel,  considerable  difficulties  presented 
themselves,  while  the  tremendous  breaking  up  of  the  ice  after  winter, 


32 


TEAR-BOOK  OP  PACTS. 


followed  by  the  melting  of  the  snows  in  the  more  northern  districts, 
swelled  the  stream  to  an  extent  scarcely  comprehensible  to  the  in- 
habitants of  Great  Britain.    It  became,  therefore,  a  necessary  condi- 
tion that  the  number  of  piers  of  any  bridge  to  be  built  there  should 
be  the  fewest  possible,  with  the  largest  openings  between  them. 
Hence  it  seemed  most  natural  that,  with  the  given  limit  of  expense, 
the  principle  of  a  suspension  bridge  should  be  preferred,  and  the 
designs  were  so  prepared  accordingly,  and  submitted  to  His  Imperial 
Majesty.    On  Mr,  Yignoles's  urgent  recommendations,  the  use  of 
wire  ropes  as  the  means  of  suspension  was  negatived,  and  the  adop- 
tion of  wrought  iron  chains  with  broad  flat  links  was  decided  on. 
Such  was  the  system  employed  for  the  Menai  and  Conway  Bridges 
in  Wales,  by  Telford,  at  several  places  in  England,  and  also  in  Hun- 
gary, at  Pesth,  across  the  Danube,  by  Tierney  Clarke.    All  these 
bridges,  however,  have  but  one  central  opening.    The  suspension 
bridge  at  Kiefi*  has  four  principal  openings,  each  of  440  feet,  and  two  , 
side  openings  of  225  feet  each,  and  also  a  passage  of  50  feet  on  the 
right  shore,  spanned  by  a  swivel  bridge,  opening  for  the  passage  of  ; 
the  steam-boats  and  other  river  craft.    There  are,  therefore,  five  sus-  ^ 
pension  piers  in  the  river,  one  mooring  abutment  on  the  left  bank,  ^ 
another  mooring  abutment  on  the  Kieff  side  of  the  stream  (which,  ' 
on  account  of  the  passage  for  boats  beyond  it,  is  actually  an  island 
of  masonry  in  the  river),  and  an  abutment  for  the  swivel  bridge  on  ^ 
the  right  bank.    Each  of  these  has  required  a  coffer-dam  of  unausal  ^ 
size — particularly  the  two  last  mentioned.  ■! 

The  architecture  of  the  river  piers  is  rather  novel,  aud  of  a  striking  ■ 
character,  harmonizing  with  that  used  in  the  extensive  range  of  first- 
class  fortresses  which  crown  the  heights  of  Kieff.    The  ways  through 
the  piers  have  a  clear  breadth  of  28  feet,  and  a  height  of  35  feet  to  , 
the  soffit  of  the  semicircular  arches.    The  platform  has  nearly  53  ' 
feet  of  extreme  breadth,  of  which  35  feet  are  exclusively  devoted  to  t 
the  carriage  way ;  the  platform  is  suspended  by  chains,  all  on  the  I 
same  horizontal  plane,  two  on  each  side  of  the  road  ;  the  footpaths 
project  beyond  the  chains,  and  are  carried  by  cantilevers  round  the,  ^ 
piers  exteriorly,  so  that  the  foot  passengers  are  completely  separated  ,, 
from  the  horsemen  and  carriages.    The  chains  are  composed  of  links  i 
12  feet  long,  and  each  weighing  about  4  cwt.~ eight  links  form  tlie 
breadth  of  eachcliain,  and  the  total  length  measured  along  then'  curves 
being  about  four  English  miles.    For  the  swivel  bridge  the  iron 
employed  is  almost  exclusively  malleable  ;  the  breadth  cf  the  plat- 
form is  nearly  56  feet,  and  the  weight  of  iron  employed  scarcely  ex- 
ceeds 100  tons.    The  bridge  is  moved  horizontally  (on  the  same 
principle  that  locomotive  engines  are  sent  round  on  the  large  turn- 
tables at  a  railway  station),  and  by  the  efforts  of  four  men  only,  acting 
on  a  very  simple  apparatus. 

The  construction  of  the  platform  of  the  bridge  presents  several 
novel  combinations  of  wood  and  iron,  and  is  of  extreme  stiffness,  to 
resist  the  violent  action  of  the  eddies  of  air  in  violent  winds,  which 
have  so  often  injured,  and  even  destroyed,  the  ordinary  platforms  of 
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suspension  bridges  in  other  places.  The  balustrade  is  remarkably 
light  and  elegant,  in  ornamental  panels  of  wrought  iron.  Indeed, 
cast  iron  has  been  carefully  excluded  from  every  part  of  the  whole 
bridge,  except  where  its  use  was  really  preferable  or  absolutely  un- 
avoidable. The  total  weight  of  u-on  used  in  the  construction  of  the 
bridge  is  about  3,300  tons,  including  the  machinery  used  in  the 
various  stages  of  its  construction.  The  whole  was  made  in  England, 
several  of  the  most  celebrated  iron-masters  and  manufacturers  having 
been  engaged  upon  it.  It  required  fifteen  vessels  to  bring  the  iron 
to  Odessa,  whence  it  was  taken  up  to  Kieff  in  small  waggons  drawn 
by  oxen,  over  the  wild  steppes,  almost  without  roads,  or  none  that 
deserve  the  name. 

The  quantity  of  machinery  of  every  kind  employed  in  the  con- 
struction of  the  Kiefi"  bridge  is  most  enormous,  and  not  less  than 
nine  steam  engines  are  in  use.  Two  of  these  are  large  stationary 
ones,  each  capable  of  working  up  to  a  power  of  50  horses  ;  the  rest 
are  from  four  to  eight  horses  power,  and  can  be  moved  about  as 
required.  These  engines  pump  water,  drive  piles,  grind  mortar, 
hoist  timber,  iron,  &c.,  draw  loads,  and  perform  a  variety  of  other 
operations,  in  substitution  of  manual  labour. 

A  temporary  bridge,  carrying  a  railway,  has  been  thrown  across 
the  whole  breadth  of  the  Dnieper,  and  is  connected  by  a  self-acting 
inclined  plane  with  the  heights  of  Kieff,  whence  the  great  blocks  of 
granite  and  masses  of  iron  are  sent  down  from  the  depots  above  to 
the  works  on  the  river.  The  great  provision  of  granite,  bricks,  tim- 
ber, cement,  hme,  field-stones,  &c.,  is  very  extraordinary,  covering 
many  acres  of  ground.  A  whole  viUage  of  warehouses,  offices,  shops, 
sheds,  dwelhng-houses  for  the  supermtendents,  and  comfortable 
cottages  for  the  numerous  workmen,  have  been  erected  on  the  left 
bank  of  the  river,  on  ground  expressly  raised  for  the  purpose  above 
the  flood  level.  A  regular  commissariat  is  attached  to  the  establish- 
ment, and  the  whole  organization  of  service  is  very  complete.  The 
bricks  employed  are  very  hard,  and  of  a  beautiful  pale  colour.  Ex- 
tensive quarries  of  granite  were  opened  in  a  great  many  places,  solely 
for  these  works,  but  the  principal  supply  and  the  largest  and  finest 
blocks  are  found  nearly  100  miles  from  Kieff,  and  are  brought  thi- 
ther on  bullock-carts,  through  a  rough  country,  destitute  of  roads. 
Not  the  least  remarkable  part  of  the  establishment  is  that  for  the 
manufacture  of  the  hydraulic  cement  required  for  the  foundations 
and  masonry.  It  is,  in  fact,  an  artificial  pozzolano,  made  from  a 
peculiar  clay  found  in  the  Kieff'  hills,  and  prepared  on  the  principles 
laid  down  by  the  celebrated  Erench  engineer,  Vicat,  in  his  recent 
publication.  The  buildings  for  this  purpose  are  very  extensive, 
being  gigantic  laboratories,  where  the  operations  are  carried  on  day 
and  night.  Eight  large  roasting  ovens,  besides  numerous  grinding 
mills,  are  in  constant  action  ;  the  quantity  manufactm-ed  is  upwards 
of  800  bushels  (or  about  500  cubic  feet)  in  every  24  hours. 

It  must  be  reserved  for  a  technical  publication  to  enter  into  all  the 
eirdneering  details  of  construction  of  the  Kieff  bridge,  as  there  can 
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only  be  given  here  a  merely  general  idea  of  tlie  principal  features  of 
this  very  magnificent  bridge,  which  will  be  the  largest  in  Europe,  the 
length  being  fully  half  an  English  mile,  and  covering  an  area  of 
100,000  square  feet,  being  considerably  more  than  three  acres.  The 
works  were  first  commenced  in  April,  1848.  The  ceremony  of  lay- 
ing the  first  stone  took  place  in  September  of  the  same  year.  Eight 
large  coffer-dams  were  completed  by  the  early  part  of  1849  ;  two  of 
these  having  been  destroyed  or  damaged  by  the  spring  floods,  have 
since  been  entirely  reconstructed.  The  foundations  of  the  abutments 
and  of  two  of  the  river  piers  were  safely  got  in  before  the  winter  began 
and  all  the  foundations  and  coffer-dams  have  been  secured  by  an 
extensive  system  of  protecting  works  of  mattrasse-na seines^  laid  down 
according  to  the  modern  practice  in  Holland,  by  Dutch  contractors 
brought  purposely  to  KiefF  by  Mr.  Yignoles.  It  is  expected  that  in 
the  course  of  the  autumn  of  1851,  the  Kieff  suspension  bridge  will 
be  finished  and  opened.  ' 

The  beautiful  model  of  this  remarkable  bridge  is  on  a  scale  of  about 
1-100  of  the  length  of  the  actual  work.  It  is  the  most  perfect  thing* 
of  the  kind,  probably,  ever  designed  or  executed,  and  reflects  thai 
highest  credit  on  Mr.  James,  of  London,  the  modeller,  and  his  chief) 
assistant,  Mr.  Sims,  who,  with  another  engineer,  came  purposely 
from  London  to  erect  the  model  at  St.  Petersbm-gh.  Every  piece, 
of  wood  or  iron,  every  bolt,  screw,  and  plank — and  they  are  there^ 
by  thousands — is  represented  in  miniature  and  in  the  most  perfect, 
manner :  the  architectural  details  of  the  masonry,  the  interior  ar- 
rangements  of  the  abutments,  the  moorings,  and  saddles  of  the. 
chains,  the  machinery  of  the  swivel  bridge — all  are  faithfully  repre- ' 
sented  on  the  proper  scale,  and  in  due  proportion.  The  proportion-' 
ate  scale  of  length  being  as  1  to  100,  that  of  area  is  of  course  as  1  to! 
10,000,  and  that  of  cube  as  1  to  1,000,000 !  and  all  the  smaller, 
pieces  of  iron  are  accurately  put  into  the  model  in  the  latter  propor-'j 
tion.  The  stand  for  the  model  is  of  mahogany,  supported  on  bronzej 
Ionic  pillars,  with  gold  capitals  and  frieze,  forming  a  splendid  piece'- 
of  furniture,  worthy  even  of  the  Imperial  Palace.  The  water  of  tlie^ 
Dnieper  is  represented  by  a  mirror,  which  reflects  the  under  side  of: 
the  platform,  and  the  whole  model  is  covered  with  a  splendid  glass-f 
case,  set  in  a  gilt  frame,  with  a  beautiful  dome  of  glass,  supported  on 
riclily  gilt  pillars  of  the  Corinthian  order ;  the  whole  exquisitely 
cliased.  The  model  and  stand  have  required  two  years  to  make,  and 
the  expense,  from  first  to  last,  has  been  fully  6,000/.  sterling. 

The  cost  of  the  Kiefl*  suspension  bridge,  exclusive  of  the  ap- 
proaches, will  be  upwards  of  400,000  guineas — say  about  two  mil- 
lions and  a  half  of  silver  roubles  of  Russia,  and  nearly  ll,000,000f., 
which,  thougli  large  in  amount,  may  be  considered  a  very  low  price 
for  so  large  a  work.  Mr.  Vignoles  has  already  prepared,  by  com- 
mand of  the  Emperor,  designs  for  several  other  large  bridges  in 
various  parts  of  Kussia.  Some  of  them  have  been  approved,  and 
others  are  still  under  consideration,  and  designs  are  in  various  stages 
of  progress  for  still  more  bridges,  besides  other  works  ;  for  all  of 
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which  the  iron  must  be  furnished  from  the  English  manufactories. 
An  engraving  of  the  Bridge,  completed,  has  appeared  in  No.  414  of 
the  Illustrated  London  Neios. 


VICTOEIA  SUSPENSION  BEIDGE. 

This  new  Bridge,  (Dredge's  Suspension),  is  thus  described  : — A 
stone  bridge  at  Lochy  Ferry  was  estimated  to  cost  8,000/.  But  it 
was  to  be  composed  of  many  arches,  and  as  many  piers  in  the  river, 
obstructing  its  impetuous  current,  and  probably  damaging  the  valu- 
able salmon  fishings.  The  object  is  now  attained  with  a  level  iron 
bridge,  at  a  cost  of  less  than  2,000/.,  without  the  least  obstruction  to 
the  current,  whereby  the  liabihty  of  ever  being  overturned  by  flood 
or  storm  is  avoided,  and,  consequently,  \t?>  first  will  be  the  principal 
cost.  The  span  of  the  bridge  is  250  feet ;  platform  nearly  17  wide  ; 
clear  roadway  15  ;  the  masonry  at  the  base  28  feet  by  16  feet,  and 
built  solid  up  to  the  roadway  19  feet  high,  above  which  each  arched 
entrance  is  12  J  feet  wide  and  20  feet  high  •  and  the  top  of  the  piers 
upon  which  the  chains  rest  is  24  feet  above  the  roadway,  and  the 
whole  tapers  three-fourths  of  an  inch  to  the  foot  in  elevation,  ex- 
cepting four  feet  of  plumb  which  supports  the  arches.  It  is  built  of 
the  best  granite,  of  rock-work,  without  a  tool-mark  visible  above  tlie 
road.  The  care  and  attention  of  the  workmen  were  devoted  to 
making  good  beds  and  joints  for  the  substantiality  of  the  structure. 
The  versed  sine  of  the  bridge  is  one-tenth  of  the  chord  line,  and  it 
consumed  40  tons  of  wrought  and  cast  iron.  The  section  of  the  four 
chains  at  the  top  of  the  piers  is  50  inches,  which  taper  to  O  at  tlie 
centre  of  the  bridge  ;  hence  its  strength  for  transit  use  is  250  tons, 
namely,  about  one-third  of  its  ultimate  power.  The  platform  con- 
tains 3,600  feet  of  surface,  which  will  admit  of  360  head  of  cattle 
being  upon  it  at  one  time,  and  this  will  be  the  heaviest  load  to  which 
it  will  be  subject.  Now,  allowing  each  to  weigh  4  cwt.,  the  load  will 
be  only  72  tons,  wliich  will  leave  a  surplus  power  of  178  tons.  The 
'  foundation  stone  was  laid  on  the  6th  of  August  last,  and,  deducting 
the  time  lost  by  inclement  weather  and  short  days,  the  bridge  was 
only  three  months  in  building.  The  first  bridge  on  this  plan 
was  the  Victoria,  in  Bath,  erected  in  1836,  and  now  there  are  nearly 
fifty. 


GEEAT  AETESIAN  SALT  SEEING  AT  KISSINGEN. 

On  August  the  12th  instant,  says  a  letter  from  Kissmgen,  dated 
the  17th,  the  curious  spectacle  was  exhibited  to  us  of  a  column  of 
water,  four  inches  in  diameter,  springmg  with  a  prodigious  force  out 
of  the  earth  to  the  height  of  58  feet  fro'ji  a  depth  of  1,878^,  spreading 
out  like  a  graceful  palm-tree  at  its  highest  point,  and  forming  tlie 
fmest  and  most  striking  jet-d'eau  of  this  kmd  ever  beheld.  Tiie 
water,  as  clear  as  crystal,  issues  from  the  soil  with  a  temperatiu'e  of 
66^  Fahrenheit,  charged  with  3:+-  per  cent,  of  pure  salt,  at  the  rate  of 
100  cubic  feet  per  minute.  This  is  the  result  of  seven  years'  /Artesian 
borings,  conducted  by  the  able  engineer,  Mr.  Inspector  Joseph  Knorr. 
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It  Will  be  in  the  recollection  of  our  readers,  that  after  much 
patience  and  labour,  M.  Mulot,  on  the  26th  of  Februry,  1841,  drew 
out  of  a  depth  of  1,500  feet,  a  jet  of  3,000  cubic  meters  of  warm 
water  (80  F.)  per  hour,  which  has  ever  since  served  to  supply  an  ex- 
tensive district  in  Paris  with  that  important  fluid.  The  French 
savmts  declared  at  the  time  that  M.  Mulot' s  operation  was  une  des  plus 
eclatantes  de  ce  genre.  But  the  great  Artesian  fountain  now  disclosed 
at  Kissengen,  both  in  its  physical  characteristics  and  its  economical 
importance,  leaves  that  of  Grenelle  far  behind.  One  only  other 
sucti  Artesian  spring  has  been  completed  within  the  last  two  years, 
at  Preussich  Munden,  in  which  the  salt  water  is  drawn  from  a  greater 
depth,  but  rises  to  an  elevation  of  15  feet  only,  and  is  not  bo 
intensely  salt. 

T]ie  saline  valley  in  which  Kissingen  is  seated  stands  at  an  elevation 
of  650  feet  above  the  level  of  the  Baltic  sea.  The  stratification  of  its 
rocks  from  the  surface  downwards,  as  it  has  been  revealed  to  us  by ' 
the  successive  borings,  is  extremely  simple.  The  boring  implements . 
first  went  through  1,240  feet  of  variegated  sandstone,  then  through  ■ 
350  feet  of  sandstone  of  the  Vosges  formation,  next  through  150  feeti 
of  Magnesia  hmestone  (Zechstein),  and  lastly  through  138|^  feet  of ! 
rock  salt  ;  thus  reaching  a  total  depth,  as  before  stated,  of  1,87 8§ 
feet.  In  the  latter,  or  rock  salt  stratum  (which  is  presumed  to  be, 
1,000  feet  thick)  a  pure  saline  source  (Soole)  is  formed  by  solution? 
of  the  rock  salt  in  water.  This  solution  has  been  found  to  hold  not? 
less  than  274  per  cent,  of  salt,  and  as  there  is  little  likelihood  that! 
they  would  be  able  to  penetrate  into  the  rock  beyond  30  feet  deeper,- 
to  that  extent  the  perforation  is  to  be  pushed,  and  the  well  completed 
by  the  end  of  this  year. 

In  August  last,  the  supply  of  water  was  at  the  rate  of  100  cubicr 
feet  per  minute,  and  the  force  with  which  this  quantity  was  ejected^ 
to  the  height  already  stated  was  due  to  a  source  of  almost  entirely; 
pure  carbonic  acid  gas,  which,  having  been  met  with  at  the  depth  o| 
1,680  feet  from  the  surface  (at  the  junction  of  the  gypsum  and^ 
zechstein),  escaped  with  prodigious  force  into  and  out  of  the  Artesian^ 
bore-hole,  propelUng  the  superincumbent  column  of  water  into  the^ 
air  in  the  manner  above  mentioned.  ' 

In  the  course  of  the  boring  operations  two  distinct  salt  wells  were 
gone  through,  at  222  and  1,240  feet  depths,  with  the  respective  tem- 
peratures of  50°  and  66°  of  Fahrenheit,  and  1^  and  2^  per  cent,  of 
salt.  It  was  under  both  these  wells,  at  the  depth  of  1,680  feet,  that 
the  great  carbonic  acid  gas  stratum  was  first  tapped.  This  stratum 
of  gas  would  seem  to  be  equally  spread  under  and  throughout  the 
breadth  of  the  valley,  imparting  its  peculiarly  piquant  and  pleasant 
character  to  the  several  mineral  springs  of  this  spa,  described  in  my 
recent  volume  on  Kissingen  ;  and  in  an  especial  manner  to  the 
Ragozi  and  Maxbrunnen  waters,  now  become  universally  known, 
and  the  last  mentioned  of  which  unquestionably  deserves  to  take  the 
place  of  Seltzer  water  as  an  agreeable  andrefreshing  beverage. 

But  the  presence  of  so  enormous  a  quantity  of  gas  giving  rise  to 
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an  extraordinary  commotion  in  the  bore-hole  soon  proved  an  im- 
pediment to  the  further  extension  of  the  latter.  This  induced  In- 
spector Knorr  to  have  recourse  to  a  new  and  simple  contrivance  of 
his  own  invention  (which  he  strongly  recommends  to  the  attention 
of  all  engineers  engaged  in  the  like  operations),  by  which  he  can 
arrest,  whenever  it  suits  his  purpose,  and  in  less  time  than  these  few 
lines  have  been  written,  the  flow  of  the  gas  into  the  Artesian  bore  by 
compelling  that  elastic  fluid  to  disperse  itself  through  its  subterra- 
nean recesses  whilst  he  proceeds  downward  with  his  work  of  perfo- 
ration. "WTien  the  entire  work  shall  have  been  completed,  3|  cubic 
feet  of  brine  per  minute,  free  from  iron  and  all  other  impurities, 
capable  of  yielding  501b.  of  crystallized  salt,  will  be  conveyed  to  the 
boiling  house  for  crystallization,  carrying  with  it  a  temperature  of  as 
much  as  92°  of  Fahrenheit,  which  it  will  bring  up  from  a  depth  of 
1,900  feet.  It  is,  however,  intended  to  limit  the  whole  annual  pro- 
duce of  salt  from  this  source  to  6,000,0001bs.,  which  at  the  current 
market  price  wiU  add  to  the  revenue  of  the  crown  of  Bavaria 
300,000  florins,  after  deducting  60,000  florins  for  yearly  expenses  of 
work,  fuel,  and  management. 

The  whole  cost  of  this  great  Artesian  work,  from  first  to  last,  will 
amount  to  80,000  florins  {6,6661.)  including  all  the  requisite  pumps, 
pipes,  and  pavilion  to  be  erected.  It  was  begun  in  the  shaft  of  an 
old  well,  called  the  Schonborn,  in  1832,  from  which  time,  and  during 
a  period  of  11  years,  800  feet  only  were  bored  through  the  rocks,  the 
operation  being  often  interrupted,  and  even  suspended,  from  a  feel- 
ing of  discouragement.  But  in  1843,  Inspector  Joseph  Knorr,  con- 
fidently predicating  an  ultimately  successful  result,  advised  the  Gro- 
vernment  to  resume  operations,  which  have  never  since  then  been 
interrupted,  either  by  day  or  night. 


THE  CONWAY  AND  MENAI  TUBULAR  BRIDGES. 

Peoe.  Cowper  has  illustrated  to  the  Royal  Institution,  the 
economy  and  structure  of  these  vast  Bridges.  The  Professor 
commenced  by  briefly  distinguishing  between  the  real  tubular  struc- 
ture of  Stephenson  and  certain  foreign  bridges,  from  which,  it  had 
been  alleged,  that  principle  was  taken.  Thus,  the  wooden  bridge  at 
Schauifhamsen,  which  was  destroyed  by  the  French  in  1790,  and 
which  was  supposed  to  have  suggested  the  tubular  form,  is  proved 
by  a  model  now  in  the  museum  of  King's  College  to  have  been 
simply  an  arched  bridge,  having  a  roof  as  a  shelter  from  rain.  The 
same  remark  is  equally  applicable  to  a  bridge  at  Wittengen  and  to 
wooden  bridges  in  America,  where  the  roadways  are  roofed.  The 
Professor  then  read  a  brief  notice  of  various  proposals  and  estimates, 
by  which  it  appeared  that  the  attention  of  the  Legislature  had  been 
directed  to  the  urgent  necessity  of  a  safe  transit  over  the  Straits  of 
Menai  since  the  year  1783.  The  most  elaborate  report  was  furnished 
by  the  late  Mr.  Rennie,  who  supplied  several  designs  and  estimates 
for  bridges,  either  of  cast-iron,  or  partly  of  cast-iron  and  partly  of 
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Professor  Cowper  then  proceeded  to  explain  and  to  illustrate  by 
models  the  principle  of  a  bridge.  He  showed  tliat  the  force  exerted 
on  the  arch  bridge  is  that  of  compression  only — in  the  suspension 
bridge  the  force  exerted  is  that  of  extension  only  ;  and  tliat  in  the 
bow-and-string  bridge  both  extension  and  compression  are  exerted. 
It  was  shown  that  the  same  forces  are  are  also  exerted  on  the  girder 
— viz.,  extension  on  the  under  and  compression  on  the  upper  side. 
This  was  demonstrated  by  the  following  experiment :  Wood,  tin 
plate,  and  tin  tubes,  were  successively  inserted  in  a  space  of  about 
four  inches,  purposely  cut  for  that  purpose  in  the  middle  of  a  girder, 
where  it  was  also  jointed.  When  the  tin  plate  was  inserted  m  the 
upper  side,  it  bent  under  the  pressure  of  a  few  pounds  ;  but  when 
rolled  up  into  a  tube,  it  supported  more  than  1001b.  Again,  when 
the  same  piece  of  tin  plate  was  fixed  to  the  under  side  of  the  girder, 
where  the  force  of  extension  was  called  into  action,  it  would  have 
required  several  hmidred-weights  to  have  torn  it  asunder.  Mr.  E. 
Hodgkmson's  experiments  on  the  best  form  of  section  for  cast-iron 
girders  were  then  adverted  to.  Small  experimental  girders,  devised 
by  that  gentleman,  were  shown.  They  resemble  the  letter  T.  It 
was  stated  that  the  strength  of  this  girder,  when  the  fiat  side  was 
uppermost,  was  to  its  strength  when  inverted,  as  1  to  S^;.  Other 
forms  of  section  showed  that  the  distribution  of  the  same  quantity 
of  material  would  give  differences  in  strength  varying  as  S^,  11, 
15,  19. 

It  v/as  then  explained  how  wrought -iron  tubes  had  been  employed 
by  Locke,  Brunei,  and  Fox  and  Henderson,  in  the  bow  of  bow-and- 
string  bridges,  and  by  Fairbairn  in  girders.  The  insufficiency  of 
ordinary  suspension  bridges  to  support  railway  trains  was  adverted 
to  ;  and  Mr.  Cowper  explained  a  perfectly  novel  and  highly  scien- 
tific design  of  a  railway  suspension  bridge,  the  invention  of  his  son, 
Mr.  E.  A.  Cowper.  This  bridge,  from  the  principle  of  its  con- 
struction, is  called  "  The  inverted  arch  bridge."  An  arch  of  \ 
an  ordinary  cast-kon  bridge  (like  the  Soutliwark  Bridge)  is  secure  J 
in  whatever  position  the  load  is  placed,  because  the  lines  of  thrust 
are  contained  within  the  arch  of  plates.  Now,  imagine  a  similar  j 
arcli  of  wrought-iron  plates  to  be  inverted,  and  a  road-way  hung  to 
it,  then,  vfherever  the  load  may  be  plaeed'  the  lines  of  strain  will  also 
be  contained  within  the  inverted  arch  of  plates,  and  consequently 
there  will  be  no  deflection  of  the  road.  This  very  original  invention 
is  worthy  the  attention  of  engineers. 

Prof.  Cowper  then  explained  Mr.  Stephenson's  original  propo- 
sal 'to  build,  without  interrupting  the  navigation  by  scaflbkling,  a 
bridge  of  two  cast-iron  arches,  the  centre  pier  being  placed  on  the 
Britannia  rock.  It  was  shown  by  a  model  how  two  half  arches  could 
be  built  on  the  opposite  sides  of  a  pier,  each  being  tied  to,  and  so 
balancinpf,  the  corresponding  voussoir  on  the  other  side."  Other  con- 
ditions imposed  by  the  Admiralty,  but  incompatible  with  the  plan 
of  tlie  railway,  induced  Mr.  Stephenson  to  adopt  the  plan  of  a  vast 
tube.    A  section,  made  of  rope,  comprising  the  fidl  size  of  the  tube, 
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was  suspended  from  the  ceiling  of  tlie  theatre  of  the  Institution  :  it 
was  15  feet  wide  and  30  feet  high  ;  and  Prof.  Cowper  stated  the 
length  to  be  460  feet  (about  twice  the  height  of  the  Monument). 
After  many  experiments  on  cyHndrical,  eliiptical,  and  other  forms, 
Mr.  Fau^bairn  adopted  that  of  a  rectangular  tube,  with  rectangular 
cells  at  the  top.  Prof.  Cowper  illustrated,  by  experiment,  the 
necessity  of  stiiFness  at  the  top  of  the  tube,  and  demonstrated  that 
this  was  obtained  by  the  cellular  form.  The  Menai  tube  is  made 
with  wrought-iron  plates  varymg  from  f  to  |  of  an  inch  in  thickness, 
firmly  rivetted  together  with  T  or  jj  iron  at  the  joints.  The  re^ttan- 
gular  cells  at  the  upper  side  are  eight  in  number,  and  are  1  foot  9 
inches  square ;  and  there  are  six  similar  rectangular  cells  at  the 
bottom  of  the  tube.  The  method  of  putting  the  tube  together,  and 
of  raising  it  by  hydraulic  presses,  was  explained  and  exliibited  by  a 
modeL  The  bridge  consists  of  two  lines  of  tube,  extending  over  two 
centre  spans  of  460  feet  eacli,  and  two  smaller  spans  of  230  feet  each. 
These  tubes,  when  in  their  places,  were  joined  together  by  interme- 
diate tubes  of  about  50  feet  over  the  piers  ;  thus,  not  only  making 
the  length  of  one  entire  tube  to  amount  to  1,524  feet,  but  by  the 
junction  adding  considerably  to  the  strength.  The  weight  of  the 
tubes  is  about  10,570  toiis. 

The  Conway  tubular  bridge  has  been  in  use  for  some  time,  and  it 
is  found  that  an  ordinary  train  deflects  the  tube  about  •§  of  an  inch  ; 
that  hot  sunsliine  causes  the  heated  side  to  bow  out  about  1  inch  ; 
that  the  strongest  wind  deflects  the  tube  about  1  inch.  It  is  intended 
to  put  sliding  stays  between  the  up-train  and  the  down-train  tubes 
of  the  Britannia  Bridge,  so  that  they  will  support  each  other  against 
the  wind.  The  difference  of  temperature  between  summer  and 
winter  will  expand  the  entire  Britannia  Bridge  about  12  inches  : 
this  is  provided  for  by  fixing  the  middle  of  the  tube  on  the  Britannia 
pier,  and  allowing  the  ends  to 'rest  on  forty- eight  rollers,  about  6 
inches  diameter  in  the  abutments  :  the  rails  in  those  parts  being 
allowed  to  slide  by  each  other. — Jlkenceuin,  No.  1164. 


SIR  F.  C.  ENOWLES'S  IMPROVEMENTS  IN  THE  MANUFACTURE 
OF  IRON. 

The  problem  of  the  successful  reduction  of  the  rich  primary  ores 
of  Iron  has  at  length  been  solved.  This  has  been  accomplished  with 
the  peat  coke  of  Dartmoor,  by  Sir  Francis  Charles  Knowles,  Bart., 
and  a  pecidiar  process  of  his  own  invention  :  its  extraordinary 
power  will  be  appreciated  when  we  state  that  the  pressure  of  the 
blast  used  at  no  time  exceeds  6  oz.  to  the  square  inch  :  yet  this  is 
found  adequate  to  bring  down,  with  profuse  rapidity,  a  rich  gray 
cast-iron.  The  iron  produced  is  uncommonly  strong,  yet  soft  and 
ductile  under  the  hammer,  and,  in  its  fi'acture,  presents  the  valuable 
peculiarity  of  a  highly  homogeneous  structure.  It  has  been  submitted 
to  competent  judges,  and  pronounced  to  be  of  very  superior 
quahty,  worth,  at  the  least,  from  5/.  10s.  to  61.  per  ton  ;  and  we  are 
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given  to  understand  that  iron  of  a  much  higher  value  can  be  pro- 
duced by  the  process  of  Sir  Francis. — Mining  Journal. 

This  important  Improvement  is  detailed  and  illustrated  in  the 
Mechanics^  Magazine. 


COMPAEATIYE  ELASTICITY  OE  WEOTJHT  AND  CAST  lEOH". 

The  mean  ultimate  resistance  of  Wrought  Iron  to  a  force  of  com- 
pression, as  useful  in  practice,  is  12  tons  per  square  inch,  while  the 
crusliing  weight  of  cast  iron  is  49  tons  per  square  inch  ;  but  for  a 
considerable  range,  under  equal  weights,  the  cast  iron  is  twice  as 
elastic,  or  compresses  twice  as  much  as  the  wrought  iron, 

A  remarkable  illustration  of  the  effect  of  intense  strain  on  cast 
iron  was  witnessed  by  the  author  at  the  works  of  Messrs.  Easton 
and  Amos.  The  subject  of  the  experiment  was  a  cast  iron  cylinder 
10|  inches  thick,  and  14^  inches  high,  the  external  diameter  being 
18  inches. 

It  was  requisite  for  a  specific  purpose  to  reduce  the  internal  dia- 
meter to  3^  inches,  and  this  was  effected  by  the  insertion  of  a 
smaller  cast  iron  cyhnder  into  the  centre  of  the  large  one  :  and  to 
insure  some  initial  strain,  the  large  cylinder  was  expanded  by  heat- 
ing it,  and  the  internal  cylinder  being  first  turned  too  large,  was 
thus  powerfully  compressed. 

The  inner  cylinder  was  partly  filled  with  pewter,  and  a  steel 
piston  being  fitted  to  tlie  bore,  a  pressure  of  972  tons  was  put  on 
the  steel  piston.  The  steel  was  "upset"  by  the  pressure,  and  the 
internal  diameter  of  the  small  cylinder  was  increased  by  fuU  three- 
sixteenths  of  an  inch — ^.  e.  the  diameter  became  3^ths  of  an  inch ! 
A  new  piston  was  accordingly  adapted  to  these  dimensions,  and  in 
this  state  the  cylinder  continues  to  be  used,  and  to  resist  the  pres- 
siu'e  :  the  external  layer  of  the  inner  cylinder  was  thus  permanently 
extended  SJg-ths  of  its  length.  In  fact,  it  can  only  be  regarded  as 
loose  packing,  giving  no  additional  strength  to  the  cylinder. 

Under  these  high  pressures,  when  confined  mechanically,  cast 
iron,  as  well  as  other  metals,  appears,  like  liquids,  to  exert  an  equal 
pressure  in  every  direction  in  which  its  motion  is  opposed. —  Clarky 
on  Britannia  and  Comi  ag  Tubular  Bridges. 


REELECTION  OE  lEON  GIEDEES. 

It  is  considered  that  Girders  should  not  deflect  more  than  from 
^^th  to  4^-oth  of  their  length  according  to  the  form  of  the  girder. 
It  does  not  appear,  from  the  evidence  given  before  the  Strength  of 
Iron  Commission,  that  a  weight  equal  to  what  a  girder  is  con- 
structed to  carry  will,  even  if  left  on  for  any  length  of  time,  cause 
the  deflection  of  the  girder  to  increase,  unless  subjected  at  the  same 
time  to  considerable  changes  of  temperature.  Some  experiments 
made  by  Mr.  Fairbairn  and  Mr.  Braidwood  show  that  iron  loses  a 
considerable  proportion  of  its  strength  when  heated  to  a  tempera- 
ture of  more  tJian  220°  F.,  and  that  it  becomes  uncertain  below  32°. 
Mr.  Clark  described  the  eficct  of  the  sun  coming  out  and  shining 
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on  ttie  Conway  tubular  bridge  for  half  an  hour  have  been  to  raise 
the  tube  vertically  one  inch  ;  and  he  mentions  that  at  niglit,  from 
the  lower  temperature,  the  deflection  was  always  greater  than  in  the 
day-time.  Mr.  Fox  instances  the  effect  of  frequent  and  great 
changes  of  temperature  on  some  short  girders,  6  feet  long,  which 
support  the  hoods  of  the  forges  of  his  workshops.  In  the  day-time 
they  are  so  warm  that  the  hand  can  only  just  bear  the  heat,  and  at 
night  they  become  cold.  The  effect  is  to  make  the  girders  swag^ 
and  the  swagging  appears  to  be  continually  increasing.  Some  have 
attained  as  much  as  3''  deflection  in  the  centre,  but  their  strength 
does  not  seem  to  be  impaired.  The  general  opniion  as  to  the 
amount  of  test  which  should  be  applied  to  girders  appeared  to  be, 
that  the  test  should  amount  to  twice  the  greatest  load.  Mr.  J oseph 
Cubitt  would  employ  three  times  the  greatest  load,  or  half  the 
breaking  weight :  and  Mr.  Thomas  Cubitt  considers  it  safer  to  test 
a  girder  almost  to  the  extent  that  would  break  it,  than  not  to  prove 
it  at  all,  as  the  testing  of  girders  is  the  only  means  of  discovering 
defects  under  the  surface  and  concealed  from  the  eye.  Mr.  Brunei, 
however,  thinks  that  a  girder  should  not  be  tested  witli  a  weight 
exceeding  the  greatest  load,  as  the  object  in  testing  is  to  ascertain 
the  soundness  of  the  casting,  which  may  be  judged  of  by  its  ap- 
pearance under  the  load,  and  all  risk  of  permanent  injm-y  should  be 
carefully  avoided. — Builder^  No.  366. 


APPLICATION  OE  lEON  TO  EAILWAY  STEUCTUBES. 

In  August,  1847,  a  Koyal  Commission  was  issued,  appointing  Lord 
Wrottesley,  the  Eev.  R.  Willis,  Captain  James,  Mr.  Gleorge  Rennie, 
Mr.  William  Cubitt,  and  Mr.  Eaton  Tlodgkinson,  Commissioners, 
and  Lieutenant  Douglas  Gralton,  of  the  Royal  Engineers,  as  Secre- 
tary, to  inquire  into  the  effect  of  concussion  and  vibration  upon  the 
strength  of  cast-iron,  and  to  examine  the  action  of  weights  moving 
over  bridges  subject  to  deflection  compared  with  the  action  of  the 
same  weights  at  rest.  The  sum  of  £3000  was  placed  at  their  dis- 
posal for  experiments.  The  chief  results  of  the  Inquiry  have 
already  been  given  m  a  lecture  delivered  by  Mr.  WiUis,  before  the 
British  Association,  at  Birmingliam.  The  Report,  which  has  since 
been  printed,  will  be  found  to  contain  some  useful  information  on 
a  subject  upon  which  in  practice  engineers  at  present  are  unable  to 
apply  principles  with  confidence. 

The  Commissioners,  in  the  first  place,  direct  attention  to  the  follow- 
ing general  conclusions  arrived  at  from  the  experiments  made,  and  the 
information  collected  by  them  in  the  course  of  the  inquiry  :— "That 
it  appears  advisable  for  engineers  in  contracting  for  castings  to  sti- 
pulate for  iron  to  bear  a  certain  weight,  instead  of  endeavom-ing  to 
procure  a  specified  mixture.  That  to  calculate  the  strength  of  a 
particular  iron  for  large  castings  the  bars  used  as  a  unit  should  be 
equal  in  thickness  to  the  thickest  part  of  the  proposed  casting. 
That,  as  it  has  been  shown  that  to  resist  the  effects  of  reiterated 
flexure,  iron  should  scarcely  be  allowed  to  suffer  a  deflection  equal  to 
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one- third  of  its  ultimate  deflection,  and  since  the  deflection  produced 
by  a  given  load  is  increased  by  the  effects  of  percussion,  it  is  advisa- 
ble that  the  greatest  load  in  railway  bridges  should  in  no  case  exceed 
one-sixth  of  the  weight  which  would  hreak  the  beam  when  laid  on  at . 
rest  in  the  centre.    That,  as  it  has  appeared  that  the  effect  of  velo- 
city communicated  to  a  load  is  to  increase  the  deflection  that  it 
would  produce  if  set  at  rest  upon  the   bridge;   also,   that  the 
dynamical  increase  in  bridges  of  less  than  40  feet  in  length  is 
of  sufficient  importance  to  demand  attention,  and  may  even  for 
lengths  of  20  feet  become  more  than  one-half  of  the  statical  de- 
flection at  high  velocities,  but  can  be  diminished  by  increasing 
the  stiffness  of  the  bridge ;  it  is  advisable  that,  for  short  bridges 
especially,  the  insreased  deflection  should  be  calculated  from  the 
greatest  load  and  highest  velocity  to  v^^hich  the  bridge  may  be 
liable ;  and  that  a  v^^eight  vv^hich  would  statically  produce  the  same 
deflection  should,  in  estimating  the  strength  of  the  structure,  be  con-  ' 
sidered  as  the  greatest  load  to  which  the  bridge  is  subject.  Lastly, 
the  power  of  a  beam  to  resist  impact  varies  with  the  mass  of  the  ' 
beam,  the  striking  body  being  tlie  same,  and  by  increasing  the  ; 
inertia  of  the  beam  without  adding  to  its  strength,  the  power  to  re-  5 
sist  impact  is  within  certain  limits  also  increased.    Hence  it  follows 
that  weight  is  an  important  consideration  in  structures  exposed  to  ^ 
concussions." — Builder^  No.  400.  / 


IRON  PEEMANENT  WAYS. 

A  SERIES  of  experiments  has  been  carried  out  by  Mr.  P.  Barlow,  ; 
C.E.,  from  wliich  he  has  been  led  to  recommend  the  substitution  of  ' 
cast-iron  in  place  of  wood  in  laying  the  substructure  of  Permanent 
Ways,  as  the  only  means  of  preventing  those  u^regularities  of  surface  < 
which  cause  blows  to  be  given  by  the  engine  that  are  not  only  an-  t 
noying  to  passengers,  but  further  and  more  and  more  rapidly  destruc-  j 
tive  to  the  way  and  to  the  carriages,  as  well  as  wasteful  of  the  ( 
locomotive  power  and  mechanism.    The  present  practice  he  regards  \ 
as  temporary  way  much  more  than  permanent.     Mr.  Barlow  finds  ^ 
it  to  be  a  mistake,  that  a  partially  soft  elastic  material  such  as  wood  ^ 
is  requisite  to  smooth  and  easy  motion  :  the  more  rigid,  and  level,  ' 
and  polished,  the  siu-face,  tlie  easier  has  he  found  the  traction,  and 
the  better  suited  at  least  to  railway  transit.    Cast-iron  sleepers  in 
two  halves,  with  half  chairs  fitting  the  rail,  and  bolted  together  so 
as  to  avoid  the  use  of  the  key,  is  that  construction  of  substructure 
to  which  experiment  has  led  him  to  yield  the  preference,  from  the 
facility  with  which  it  is  laid,  from  the  perfect  joint  which  it  gives, 
and  tlic  security  from  breakage  in  the  event  of  getting  off  the  line. 
The  point  of  the  meeting  of  the  plates  is  situated  betw^een  the 
chairs,  so  that  the  bolts  act  under  a  spring  which  destroys  all 
liability  of  loosening,  to  which  he  has  not  found  any  tendency. 


THE  GREAT  GUN  OP  BEEJAPORE. 

It  is  stated  to  be  the  intention  of  the  British  Government  to  have 
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the  Monster  Brass  Gun  at  Beejapore  removed  to  Bombay.  The 
weight  of  this  enormous  weapon  of  destruction  is  41  tons,  which 
we  should  think  could  never  be  very  manageable  in  the  hands  of 
any  natives  of  India ;  and  yet  they  seem  to  have  contrived  the 
means  to  convey  it  from  where  it  was  manufactured  to  Beejapore. 
This  gun  is  one  of  the  trophies  of  the  late  Mahratta  war,  and 
wdll  most  likely  reach  England  in  time  for  the  Industrial  Exhi- 
bition, at  which  it  may  be  exhibited.  It  appears  that  Government 
entertained  the  idea  of  its  removal  so  far  back  as  the  year  1825,  but, 
considermg  the  large  outlay  which  the  measure  would  require  (some 
fifty  thousand  rupees)  tlie  matter  was  dropped.  Since  that  period, 
however,  our  "  scientific  "  or  other  resources  are  so  developed,  as,  we 
should  suppose,  to  considerably  reduce  the  expense  of  the  transit, 
and  to  facilitate  that  to  which  there  formerly  existed  obstacles  not 
now  to  be  seen. — Bombay  Times^  June  18. 


COATING  EOR  CAST-IEON. 

Mr.  "W.  Wyatt,  of  Oldswinford,  has  patented  a  Glaze, — three 
parts,  by  weiglit,  of  white-lead,  or  one  part  red,  or  two  white,  to  two 
borax,  and  one  calcined  flint,  to  be  fused,  run  into  water,  and 
ground  in  a  glaze  mill  to  tlie  consistency  of  cream.  The  article 
coated  is  to  be  placed  in  a  kiln —no  part  of  the  glaze  furnaces  ex- 
posed to  flame  or  sulphm' — and  heated  till  the  glaze  melts. 


EFFECTS  OF  SHOT  ON  IRON  SHIPS. 
"The  first  experiment  for  testing-  the  Effect  of  Shot  and  Shell  on  the 
sides  of  iron  vessels,  lately  took  place  at  Portsmouth,  under  the  super- 
intendence of  Capt.  Chads,  on  board  the  Excellent.  The  Commander-in 
Chief,  Admiral  the  Hon.  Sir  Bladen  Capel,  Rear-Admiral  Prescott,  and  a 
number  of  naval  and  military  officers,  were  on  board  her.  Alarg^e  butt, 
beini?  a  copy  of  a  section  of  the  Simoom''s  main  deck,  had  been  made  in  the 
dockyard,  representing-  the  two  sides  of  an  iron  vessel,  each  side  of  the 
strength  and  consistency  of  one  of  the  larg-e  iron  steam-ships.  This  butt  was 
erected  on  the  mud,  at  a  distance  of  460  yards  from  the  Excellent,— awd.  the 
practice  took  place  at  hig-h  water;  from  guns  of  several  calibre  and  various 
charges  of  powder,  both  shot  and  shell  were  fired.  At  intervals  between  the 
firinir,  boats  visited  the  butt,  to  examine  the  effects  of  particular  shot  on  the 
iron  work.  It  w^as  found  that,  on  the  side  which  the  shot  entered,  alari^e 
and  tolerably  round  hole  was  made  in  the  iron  plate,  the  circumference  being- 
much  jagged,  and  the  edge  turned  inward.  On  the  opposite  side,  where  the 
shot  passed  out,  the  hole  was  larger,  and  also  jagged,  the  edge  of  the  whole 
turned  outwards,  with  occasionally  some  rivets  started.  Some  of  the  shot  on 
entering,  and  from  striking  against  the  angles  of  the  iron  ribs,  were  broken 
in  pieces,  the  fragments  passing  out  at  the  opposite  side,  making  holes 
of  various  sizes  and  formations.  Shells  also  appeared  to  have  a  destructive 
effect  on  the  iron-work  in  creating  splinters,  and  the  pieces  of  shell  passing 
out  through  the  plates  at  the  Opposite  side— the  off  side  in  all  cases  suffering 
most.  Of  course,  neither  shot  nor  shell,  nor  grape  nor  canister,  would  lodge 
in  iron  vessels,  as  wordd  be  the  case  in  wooden  vessels.  To  test  the  effect  of 
the  splinters  inside  the  vessel,  a  slight  plank  bulkhead  had  been  run  up 
between  the  iron  sides  of  the  butt.  This  was  found  entirely  shattered."— 
Newspapers. 

The  above  cited  experiment,  made  at  the  suggestion  of  Admiral  Sir 
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Charles  IN'apier,  cannot  but  be  considered  as  of  vast  importance  to  the 
mercantile  no  less  than  to  the  military  marine  ;  since  it  goes  to  es- 
tabhsh  that,  not  only  the  hull  of  an  iron  vessel  would  be  subject  to 
great  danger  in  action  with  an  enemy,  but  also  that  her  sails, 
rigging,  mterior  fittings,  and  crew,  would  be  destroyed  by  splinters 
of  metal. 

On  reference  to  No.  1313,  p  353,  of  the  Mechanics^  Magazine,  it 
will  be  seen  that  the  recent  experiments  at  Portsmouth  are  such 
as  were  recommended  to  the  Comptroller  of  the  Navy  by  Sir 
Samuel  Bentham,  so  long  ago  as  the  year  1810.    Then,  at  the  same 
time  that  he  was  indicating  that  navigable  vessels  had  been  already 
built  of  metal,  and  that  he  w  as  of  oj)inion  that  this  material  "  might 
be  largely  employed  in  the  construction  of  ships  for  the  navy," 
Sir  Samuel  represented  that  "  the  efiect  of  sliot  upon  metal  is  a  point 
which  would  require  experiments,  in  order  to  ascertain  the  dilFerence  , 
that  would  result  in  consequence  of  the  non-elasticity  of  metal  when 
struck  by  shot ;  particularly  in  regard  to  the  size  and  shape  of  the  ^ 
aperture  made,  to  what  extent  beyond  it  the  metal  would  be  likely  " 
to  be  torn,  the  kind  of  splinters  that  would  be  carried  within  board, 
&c.  Such  experiments  would  be  easily  made  by  firing  shot  of  different  ' 
sizes,  and  with  difierent  velocities,  against  plates  of  metal  of  different 
kinds  and  difierent  thicknesses ;  which  plates,  however,  should  be  ■ 
affixed  to  a  body  floating  upon  water,  in  order  that  they  might  have  | 
the  same  advantage  of  that  slight  recoil  on  the  water  which  would 
exist  in  regard  to  metals  employed  in  vessels  for  sea  service."  \ 

The  recent  experiments  at  Portsmouth  seem  to  leave  no  room  for  ' 
cavil,  excepting  tliat  the  butt  was   fixed  one  on  the  mud,  so  that  it  . 
was  deprived  of  "  the  advantages  of  slight  recoil ;"  and  as  the  ; 
Committee  on  Navy  Estimates,  1848,  reported  that  officers  who  had 
commanded  iron  steam- vessels  under  fire  were  "  unanimously  in  favour 
of  their  fitness  for  war,"  it  still  seems  desirable  that  further  experi-  \ 
ments  should  be  made  against  a  butt  fioating  on  water.    The  ques-  I 
tion,  how^ever,  seems  to  have  been  virtually  set  at  rest  by  the  ^ 
Portsmouth  experiments  ;  and  had  Sir  Samuel's  proposal  in  1810  - 
been  adopted  at  that  time,  instead  of  this  late  day,  the  nation  would  \ 
liave  been  saved  not  far  from  a  million  sterling  thrown  away,  it  may 
be  said,  on  iron  vessels  of  war. 

The  importance  of  the  recent  experiments  at  Portsmouth  to  the 
mercantile  marine  is  confined  to  periods  of  hostility  with  foreign 
nations  ;  but  in  times  of  war,  in  what  seas  would  iron  built  vessels 
venture  ?  The  stroke  of  a  single  shot  against  an  iron  hull  would 
amount  to  almost  certain  perdition,  and  rather  than  run  the  risk, 
her  colours  would  be  struck  on  the  first  summons  of  an  enemy, 
No  longer  would  a  coaster,  if  of  iron,  hazard  a  combat  in  self- 
defence  ;  the  always  heavy  item  of  insurance  during  war  would  of 
course  greatly  exceed  for  an  iron  vessel  the  rate  thought  sufficient 
for  one  of  wood.  In  regard  to  the  auxiliary  defensive  force  of  the 
country  now  counted  on  as  surely  available  from  the  mercantile 
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marine,  it  could  no  longer  be  depended  on  from  such  portions  of  it 
as  are  built  of  iron. 

In  the  Portsmouth  experiments,  as  stated  above,  there  is  a  circum- 
stance which  points  to  the  need  of  farther  trials  to  ascertain  the 
fitness  of  iron  for  such  parts  of  a  vessel  as  her  timbers  or  beams. 
The  plates  of  iron  were  always  pierced  by  shot  and  shells,  so  that  no 
doubt  remains  on  this  head ;  but  where  a  missile  struck  against 
angle  iron  it  was  the  ball  that  was  broken  into  splinters. — Communi- 
cated to  the  Mechanics'  Magazine^  No.  1404. 


HOW  AMEEICAN  AXES  AEE  MADE. 

The  process  has  been  greatly  simpHfied  within  the  last  two  years. 
The  iron  is  rolled  out  into  bars  the  proper  width  and  thickness  of  an 
Axe,  and  6,  8,  and  10  feet  long  :  it  is  heated  and  cut  off  by  a  large 
pah'  of  shears  propelled  by  water  power :  another  workman  picks 
up  the  piece  and  places  it  between  a  die  and  punch,  and  the  punch 
comes  down  and  forces  the  hole  for  the  handle  by  punching  out  a 
piece.  An  iron  mandrill  is  then  inserted  into  the  hole,  and  it  is  im- 
mediately put  under  another  press,  which  forms  one  side  of  the 
axe  ;  it  then  goes  into  another  die,  and  forms  the  other  side,  and  is 
then  placed  in  an  upright  position,  and  a  chisel  comes  down  and 
sphts  the  "  bit  "  of  the  axe  ready  for  the  steel :  it  is  then  thrown 
aside.  All  this  is  done  at  one  heat,  and  in  less  time  than  it  takes  to 
write  the  modus  oi)erandi.  The  blade  of  the  axe  is  then  put  in  and 
welded,  and  passed  along  to  the  forger,  tempered,  and  cast  upon  the 
ground  to  cool.  As  soon  as  cool  it  is  taken  up  and  planed  down 
to  an  edge  by  a  planing  machine,  and  finished  up  with  the  emery 
wheels — painted,  labelled,  stamped,  and  ready  for  market. — 
American  Paper. 


CAST-IEON  lighthouse,  IN  THE  BEEMUDAS. 

The  form  of  this  tower,  erected  on  Gribbs  Hill,  is  that  of  a  strong 
conoidal  figure,  105  feet  9  inches  in  height,  terminated  at  the  top  by 
an  inverted  conoidal  figure,  4  feet  high,  in  lieu  of  a  capital  ;  its  ex- 
treme outside  diameter  24  feet,  at  the  narrowest  part  14  leet,  and  at 
the  top  20  feet.  The  external  sheU  is  constructed  of  135  concentric 
cast-iron  plates,  having  inside  flanges,  and  varying  in  thickness  from 
1  inch  at  the  base  to  about  %  of  an  inch  at  the  top.  In  the  centre  of 
the  tower  there  is  a  hollow  cast-iron  column,  18  inches  in  diameter 
in  the  inside,  and  of  f  inch  metal,  for  supporting  Fresnel's  dioptric 
apparatus,  and  in  which  the  revolving  weight  descended  ;  it  was 
also  used,  in  the  daytime,  for  the  raising  and  lowering  of  stores,  and 
likewise  contained  the  waste-water  pipe.  The  lower  part  of  the 
tower  is  filled  with  concrete,  leaving  a  well,  faced  with  brickwork, 
about  8  feet  in  diameter,  and  20  feet  in  depth,  in  the  centre.  Above 
this  are  the  seven  floors,  the  two  lower  ones  being  lined  with  brick- 
work, and  used  as  store  rooms,  and  the  upper  ones,  lined  with  sheet 
iron,  used  as  living  rooms  for  the  hght-keeper.  The  structure  occu- 
pied about  one  year  in  its  erection,  the  different  parts  having  been 
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landed  about  the  end  of  November,  1844,  the  first  plate  bemg 
erected  on  Gribbs  Hill,  on  the  19th  December,  1844,  and  the  last 
plate  of  the  tower  on  the  9th  of  October,  1845.  The  whole  cost  of 
the  stractm'e,  including  the  lantern  and  hght  apparatus,  is  stated  to 
have  been  about  7,690/-,  and  the  annual  expense  of  maintaining  it 
about  450/. 


THE  EASTNETT  EOCK  LiaHTHOUSE. 

This  noble  work  is  nearly  completed.    Its  engineer  and  designer  | 
IS  Mr.  Greorge  Halpin,  C.E.,  of  the  Dublin  Ballast  Corporation,  a 
under  which  body  it  was  contracted  for.    The  whole  shell  is  of  iron,  [j 
The  tower,  above  25  feet  diameter  at  base,  and  above  80  feet  in  j 
height  to  gallery  floor,  is  composed  of  plates  of  cast-iron  of  nearly  IJ  : 
inch  in  thickness,  flanged-jointed ;  all  exactly  jointed  by  the  planing-  - 
machine,  and  bolted  together.    This  great  conical  tower  is  sur-  ; 
mounted  by  a  bold  projecting  cornice  and  gallery,  above  which  the  - 1 
tower  again  rises  some  feet.    The  whole  structure  internally  is  lined 
with  brickwork  and  masonry,  the  floors  of  stone,  and  the  stau'cases, '  ' 
from  loft  to  loft,  of  cast  iron.    Through  the  centre  descends  a  hoi-  ^  i 
low  column  of  cast  u'on,  to  allow  the  movement  of  the  great  weight ,  J 
which  is  to  keep  the  revolving  light  in  motion.    The  whole  is  bolted' 
down  at  base  to  the  solid  rock,  and  further  steadied  by  being  filled^ 
up  solid  to  some  height  with  masonry.    As  absolutely  an  Irish, 
work — designed  by  an  Irish  engineer,  and  executed  (without  the, 
alteration  of  a  line  from  the  original  contract  designs)  by  an  Irish  I 
firm,  and  by  native  workmen  erected  on  the  most  southerly  spot  of, 
Irish  land — it  is  likely  to  stand  for  ages  an  object  justly  of  some'- 
national  pride. — Inspector. 


lEON  HOUSE-BUILDING-.  ^ 

This  novel  mode  of  construction  proceeds  rapidly.  Mr  Walker," 
of  Gracechurch- street,  has  shipped  for  Port  Natal,  a  spacious  Hotel,  I, 
of  corrugated  iron,  one  of  the  largest  structures  yet  manufactured  of'^ 
this  material.  It  has  a  frontage  of  78  feet ;  the  depth  is  60  leet  ;i 
and  it  contains  twenty  large  rooms.  The  hall  is  10  feet  wide,  60' 
feet  long,  and  25  feet  high.  To  the  right  is  a  club-room,  44  feetc 
long,  and  24  feet  wide,  which  can  be  divided  by  folding-doors  into 
two  rooms.  Behind  this  room  are  the  three  kitchens,  12  feet  by  14 
feet.  To  the  left  of  the  haU  are  the  bar,  bar-parlour,  sitting-room 
for  the  family,  and  bed-rooms  ;  also,  bed-rooms  for  the  visitors  :  in 
all,  fifteen  rooms.  At  the  extreme  front  of  the  building  is  attached 
the  tap-house,  a  building  40  feet  long,  and  20  feet  wide ;  behind 
which  are  two  wash-houses.  The  whole  will  be  completely  floored 
and  ceiled  when  at  Port  Natal. 

Mr.  E.  T.  Belthouse,  of  Manchester,  has  completed  two  large 
houses  for  California,  &c.  The  frame- work  and  sides  are  made  of 
iron,  corrugated  in  order  to  impart  to  them  additional  strength. 
One  of  the  houses  consists  only  of  a  single  story,  containing  a  sitting 
and  bed-room.    The  walls,  floor,  and  ceiling,  are  boarded  entirely 
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over,  and  tlie  interior  thus  possesses  an  air  of  comfort.  The  sitting- 
room  measures  11  feet  by  6,  and  is  8  feet  3  inches  in  height.  It  is 
furnished  with  a  stove  of  an  improved  description.  The  value  of 
this  house  is  90/.  The  second  house  is  of  two  stories,  and  con- 
tains, altogether,  eight  rooms, — three  parlours,  and  a  kitchen  below, 
and  fom-  bed-rooms.  Each  of  the  two  front  parlours  (one  being  on 
either  side  of  the  door)  is  12  feet  square ;  while  the  two  back  rooms 
measure  12  feet  by  10,  the  height  being  proportionate.  The  bed- 
rooms are  exactly  the  same  size  as  the  lower  apartments,  v/ith  the 
exception  of  one,  which,  extending  over  the  lobby,  measures  14  feet 
by  12.  The  sides,  floors,  and  ceilings,  like  those  of  the  first  house, 
are  boarded  and  painted.    The  value  of  the  latter  house  is  460/. 

Messrs.  M'Kean  and  Perkes,  of  the  Victoria  Works,  Birkenhead, 
have  constructed  and  shipped  for  California,  a  large  iron  house,  in 
which  the  principle  adopted  is  novel,  and  combines  the  greatest  de- 
gree of  strength  with  the  smallest  possible  quantity  of  iron.  The 
framing  is  of  "  T  "  iron,  not  milike  that  used  for  ordinary  deck- 
beam  purposes,  but  it  is  so  arranged  as  to  clip  the  plating,  all  of 
wdiich  is  of  corrugated  galvanized  iron,  but  so  placed  as  to  give  the 
house  the  appearance  of  being  formed  of  latticing  on  the  Venetian 
principle.  The  internal  appearance  of  the  rooms  is  most  novel  and 
effective  :  in  one  of  them  a  dejeuner  was  served  to  200  guests.  The 
cost  of  this  erection  is  about  2000/. 


NEW  EOOP  AT  EXETER  HALL,  STEAND. 

With  the  view  of  improving  Exeter  Hall  as  a  music  room,  and 
place  for  public  speaking,  very  considerable  alterations  have  been 
made,  under  the  dh-ection  of  Mr.  S.  W.  Daukes,  architect.  The 
works  are  novel  and  ingenious. 

The  pillars  with  the  entablature  above  supporting  the  hip  trusses 
at  either  end  of  the  haU,  which  curtailed  the  length  nearly  forty 
feet,  have  been  enth^ely  removed,  so  that  the  whole  area  of  the  hall  is 
now  thrown  open.  The  fiat  panelled  ceiling  was  removed,  and  the 
hall  withm  the  four  outer  walls  is  now  covered  with  a  covered 
ceihng,  twelve  feet  higher  in  the  centre  than  the  former  flat  ceiling, 
all  which  has  been  done  without  disturbing  the  slating  of  the  roof. 

I  It  was  a  bold  idea,  and  w^as  effected  by  the  mtroduction  of  wrought- 
iron  arched  gu'ders,  composed  of  plates  varying  in  thickness  from 

i  half  an  inch  to  a  quarter  of  an  inch,  with  angle  iron  at  the  top  and 
bottom,  stiffeners  of  strong  T  iron,  and  plates  to  cover  the  joints. 
These  girders,  put  up  in  three  pieces,  were  raised  and  supported  in 
their  places  from  the  tie-beams  of  the  roof,  and  were  then  riveted  to- 
gether with  red-hot  rivets,  a  furnace  for  that  purpose  having  been 
erected  in  the  roof.  The  ends  of  the  girders  w^ere  then  supported 
upon  smooth  greased  iron  plates,  to  allow  of  the  spread  correspond- 
ing to  the  deflection  of  the  arched  girder  without  causing  a  thrust, 
I  or  affecting  the  walls.  Each  girder,  when  it  had  been  completely 
put  together,  and  quite  independent  of  any  part  of  the  old  roof 
(which  remained  intact),  was  weighted  with  upwards  of  seven  tons, 
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the  weight  it  would  have  to  support,  which  was  distributed  over  its 
length.  The  deflection  from  this  process  was  one  inch  and  an  eighth, 
and  the  spread  of  the  girder  half  an  inch  at  each  end,  which  took 
place  on  the  plates,  and  so  caused  no  thrust  upon  the  walls.  The 
girders,  wliile  weighted,  were  then  bolted  to  one  side  of  each  of  the 
old  timber  principals  above  the  proposed  covered  ceiling,  and  then 
released  of  their  weight. 

Besides  these  girders  there  were  two  independent  girders  of  a 
stronger  construction,  and  nine  smaller  ones  supporting  the 
hips  ateither  end  ;  all  of  which  were  tested  with  corresponding 
weights. 

This  being  done,  the  whole  of  the  original  constructed  parts 
of  the  roof,  beneath  the  curved  line  of  new  ceiling,  and  con- 
sisting of  the  tie  beams,  queen  post,  and  struts,  were  entirely  re- 
moved, when  no  visible  deflection  took  place.  Ceiling  joists  were 
then  attached  to  the  girders,  and  the  whole  closely  boarded  over, 
with  the  exception  of  a  number  of  circular  openings,  one  over  each 
chandelier,  for  ventilation. 

The  girders  were  calculated  to  support  a  weight  of  64  lbs.  per  j 
square  foot,  whereas  the  actual  weight  on  them,  we  understand,  is 
not  more  than  45  lbs.  and  the  breaking  weight  220  lbs.  per  square 
foot.    The  whole  weight  of  the  iron  used  is  75  tons,  which,  with  the 
new  ceiling,  is  one-third  less  weight  than  the  original  roof. 

Mr.  C.  J.  Mare,  of  Blackwall,  constructed  the  iron  girders,  and 
Mr.  Gr.  Myers  was  the  builder  employed. —  Builder,  No.  509. 


NEW  METHOD  OF  CONSTEUCTING-  GATES  AND  DOOES. 

We  have  inspected  some  models  of  Grates  and  Doors  constructed  on 
Mr.  Shepard's  plan.  The  method  he  adopts  is  : — instead  of  hang-v 
ing  ^ates  and  doors  in  the  usual  way  by  hinges,  or  running  themj 
backwards  and  forwards  on  wheels,  he  suspends  the  gates  or  doors'' 
to  iron  bars  extending  over  the  gate  or  door.  Attached  to  the  top^ 
of  the  gates  are  two  wheels  ;  these  wheels  rest  immediately  on  the. 
top  of  the  bar  mentioned.  When  it  is  necessary  to  open  the  gates  ■ 
or  door,  the  bar  is  raised  a  little  in  the  centre  of  the  doorway  by 
means  of  turning  a  key  round  and  round,  which  unlocks  the  gate, 
and  at  the  same  time  raises  the  bar  sufficiently  to  form  an  inclined 
plane,  upon  which  the  gate  or  door,  by  means  of  rollers  or  wheels, 
runs  back  by  its  own  gravity  into  a  suitable  recess  m  the  piers  or 
wall  at  each  side  made  to  receive  it,  and  thus  opens  the  gateway  clear 
of  all  obstruction.  When  it  is  necessary  to  close  and  lock  the  gates, 
the  bars  upon  which  the  gates  hang  are  depressed  a  little  at  the 
ends,  and  the  gates  or  doors  run  along  the  bars  until  the  gateway  or 
doorway  is  closed,  and  the  gates  locked.  It  appears  that  the  Lon- 
don and  North-Western  Railway  Company  have  adopted  this  plan 
at  one  of  their  stations,  and  find  it  to  answer  much  better  than  the 
ordinary  mode, — this  method  requiring  but  one  man  to  open  and 
shut  the  gates,  while  in  the  ordinary  plan  it  required  six.    We  were 
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shown  several  testimonials  from  architects  and  engineers,  recom- 
mending the  adoption  of  the  invention,  from  th  e  ponderous  gates  of 
a  fortress  or  railway  station  down  to  the  highly-finished  door  of  a 
mansion. — JIerai)ath! s  Journal. 


NEW  DOOR  SPBING. 

Me,  Gr.  Beattie  has  described  to  the  British  Association,  his  new 
Door  Spring,  and  exhibited  one  of  the  springs  in  working  order;  the 
motive  power  being  the  pressure  of  the  atmosphere.  Mr.  Beattie's 
apphcation  of  this  natural  law  is  simple  in  the  contrivance.  When 
the  door  is  opening,  it  withdraws  a  tight  piston  from,  the  closed  end 
of  a  cylinder,  which  leaves  a  vacuum  behind  the  piston ;  and  the 
pressure  of  the  atmosphere  upon  the  piston  forces  it  back  to  its 
place,  and  closes  the  door.  This  cyHnder  has  an  exhausted  chamber 
in  connexion  with  it  for  giving  the  door  a  maintaining  power  when 
shut.  There  is  also  working  with  the  first  cylinder  and  piston  a 
dwarf  cylinder  and  piston  for  regulating  the  speed  the  door  is  wished 
to  be  closed  at,  which  has  perfect  control  over  the  travel  of  the  door, 
either  in  allowing  it  to  shut  at  once,  or  to  take  any  given  time.  The 
advantages  this  door-closer  possesses  are  that  the  resistance  is  uni- 
form wheu  opening  the  door  ;  and  when  shutting  it,  there  can  be 
no  increase  of  speed  beyond  that  to  which  it  is  set,  and  consequently 
no  slamming  noise. — Athenauni,  No.  1190. 


LOCKS  AND  KEYS. 

An  interesting  paper  has  been  read  to  the  Institution  of  Civil 
Engineers,  "  On  the  Construction  of  Locks  and  Keys,"  by  Mr.  J. 
Chubb,  Assoc.  Inst.  C.  E. 

The  author  commenced  by  stating,  that  the  most  ancient  lock,  of 
whose  form  and  construction  there  was  any  certain  knowledge,  was 
the  Egyptian,  which  had  been  in  use  for  upwards  of  four  thousand 
years.  The  construction  of  this  lock  was  minutely  described,  also 
that  of  the  ancient  "  warded  "  and  "  letter  "  locks,  and  considerable 
antiquarian  research  v»  as  displayed  in  tracing  their  origin  and  intro- 
duction. Tliese  three  kinds  of  locks  are,  in  principle,  the  founda- 
tion of  all  modern  locks. 

In  Chubb's  lock,  first  patented  in  1818,  and  since  modified  and 
improved  by  various  subsequent  patents,  there  were  six  separate  and 
distinct  tumblers,  placed  over  each  other,  and  capable  of  being 
elevated  to  different  heights,  but  ail  moving  on  the  centre  pin.  This 
lock  differed  from  the  others,  in  having  a  "  detector,"  by  which  any 
attempt  to  pick,  or  open  the  lock  with  a  false  key,  was  immediately 
notified,  on  the  next  application  of  its  own  key. 

Calculations  were  then  gone  into,  to  show  the  number  of  different 
combinations  which  might  be  made  in  this  lock ;  and  it  appeared, 
that  with  an  average  sized  key,  having  six  steps,  each  capable  of 
being  reduced  in  height  twenty  times,  the  number  of  changes  would 
be  86,400  ;  that  if  the  seventh  step,  which  threw  the  bolt,  was  taken 
into  account,  the  reduction  of  it  only  ten  times  would  increase  the 
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number  to  864,000.  Further,  that  as  the  drill  pins  of  the  locks,  and 
the  pipes  of  the  keys,  might  be  made  of  three  different  sizes,  the 
total  number  of  changes  would  be  2,592,000.  In  keys  of  the  smallest 
size,  the  total  number  would  be  648,000,  whilst  in  those  of  the  largest 
size  it  would  be  increased  to  7,776,000  changes. 

The  paper  was  illustrated  by  a  series  of  diagrams,  and  a  variety  of 
specimens,  of  the  locks  and  keys  noticed  in  the  paper  ;  and  also  by 
a  number  of  Gothic  locks  and  keys  of  very  elaborate  workmanship, 
suitable  for  ecclesiastical  buildings,  &c.,  from  Mr.  Chubb' s  works,  in 
London. 

In  the  discussion  which  ensued,  many  additions  were  made  to  the 
historical  part  of  the  subject,  and  various  ingenious  contrivances 
were  described,  which  had  been  successfully  applied,  to  give  increased 
security  to  locks  of  ordinary  construction.  The  combinations  in 
the  locks  of  Summerford,  and  McKinnon  (of  New  York),  were  also 
fully  described ;  an  advantage  being  claimed  for  the  former,  in 
making  one  tumbler  to  lift  and  the  other  to  faU,  in  order  to  open  it ; 
and,  for  the  latter,  that,  by  the  addition  of  a  curtain,  of  case- 
hardened  iron,  three-quarters  of  an  inch  in  thickness,  radiating  from 
the  centre  of  the  pin,  and  a  radiating  key,  there  was  no  means  of 
reaching  the  tumblers,  for  the  purpose  of  taking  an  impression,  or 
otherwise,  except  by  cutting  through  that  curtain.  On  the  other 
hand,  it  was  positively  asserted,  that  no  impression  could  be  taken 
of,  or  means  invented  for,  picking  a  lock  which  had  six  tumblers, 
although  it  could  be  easily  done,  with  locks  havmg  fixed  wards  ; 
further,  that  Chubb' s  lock  was  a  decided  improvement  on  all  others 
of  the  sam-e  character,  inasmuch  as  it  possessed  a  "  detector,"  which 
formed  really  the  peculiar  feature  of  that  lock  ;  the  excellence  of  the 
workmanship  tending  also  to  the  facility  of  action  and  consequent 
durability,  for  v^^hich  it  was  so  celebrated. 


A  NEW  LOCK. 

Mr  Edwin  Cotterill,  of  Birmingham,  has  invented  a  Lock, 
patented  as  the  detector  lock,  the  security  of  which  is  alleged  to 
to  consist  in  the  peculiar  formation  of  the  wards,  and  a  radial  spring 
operated  on  by  a  key  so  cut  and  adapted  as  to  press  unequally  on  the 
spring.  The  nicety  observed  in  the  cutting  is  said  to  render  it 
impossible  even  for  the  maker  to  produce  a  key  precisely  to  fit  the 
same  lock  :  the  security  consists  in  the  impossibility  of  knowing 
wliere  the  pressure  takes  place,  the  key  being  of  the  most  eccentric 
form,  and  the  lock,  in  fact,  made  to  fit  the  key,  not  the  key  to  fit 
the  lock.  The  variations  are  said  to  be  on  the  scale  of  the  millionth 
part  of  an  inch.  A  key  apparently  precisely  like  the  true  one  will 
tlii'ow  out  a  spring  called  the  "  detector,"  which  not  only  makes  all 
the  parts  fast  against  the  false  key,  but  renders  it  necessary  that  a 
peculiar  backward  movement  be  made  with  the  true  key  before  the 
lock  can  be  opened ;  hence  the  title  of  '*  detector."  Another  se- 
curity is  alTordcd  by  the  formation  of  the  key  preventing  its  being 
cast. 
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STEEL  WITHOUT  PIG-IRON. 

An  invention  lias  been  patented  by  Mr.  Eleatli  for  the  manufacture 
of  Steel  from  iron  produced  directly  from  the  ore  without  being 
brought  into  the  state  of  cast-iron.  Ore,  as  usually  reduced  to 
metal,  is  mixed  with  a  small  portion  of  chloride  or  oxide  of  manga- 
nese, and  some  coal  or  fir  tar,  or  other  cheap  carbonaceous  matter, 
and  heated  to  a  welding  heat :  it  is  then  compressed  into  a  bloom, 
re- heated  and  shingled,  hammered,  or  rolled  into  bars  in  the  ordinary 
way  ;  and  the  bar-iron  thus  produced  is  converted  into  steel  by  any 
of  the  usual  processes. — Builder^  No.  406. 

AMERICAN  STEEL. 

In  an  American  publication,  called  2%^i  Ploiiqh,  the  Loom,  and  the 
Anvil^  there  is  an  interesting  article  "  On  the  Manufacture  of  Steel 
in  America,  by  the  Adirondac  Iron  and  Steel  Company."  It  is  well 
known  that  up  to  a  late  period  the  United  States  have  been  depen- 
dent on  Englisli  manufactures  for  every  pound  of  cast  steel  which 
they  used,  but  which  will  now  no  longer  be  the  case  if  the  statement 
alluded  to  be  correct.  According  to  this,  the  existence  of  the  ores  of 
iron  fit  for  conversion  into  steel  was  not  known  in  America  ;  but  the 
Ariondac  steel  is  said  to  be  now  equal,  if  not  superior,  to  English 
made  from  Swedish  iron.  These  ores  are  found  in  Essex  county, 
Kew  York,  in  the  very  heart  of  the  Adirondac  mountains,  where  the 
propriet  ors  hold  about  100,000  acres  of  land,  all  heavily  timbered, 
and  possessing  inexlmustible  supplies  of  mineral  treasure.  The  de- 
posits of  ore  consist  of  all  the  varieties  of  the  black  magnetic  oxide 
of  iron,  associated  with  beds  of  limestone,  common  and  fine  clays  and 
sand,  with  veins  of  quartz.  The  works  are  erected  on  a  stream 
affording  water-power  to  an  unlimited  extent,  surrounded  by  a 
dense  and  unbroken  forest  in  every  direction,  which  has  been  secured 
for  the  purposes  of  supplying  charcoal.  The  present  works  consist 
of  black  and  puddling  furnaces,  with  all  the  necessary  buildings  and 
machinery ;  and  the  steel  is  produced  direct  from  the  ore,  it  not 
being  necessary  to  bring  the  iron  first  into  the  malleable  state. — 
Mining  Journal. 

MAKING  STEEL. 

Mr.  John  Holland,  Larkliall  Rise,  Clapham,  has  patented  a  mode 
of  converting  wrought-iron  articles  into  steel  by  exposing  them  in 
a  furnace  to  the  action  of  alternate  layers  of  carbonized  and  uncar- 
bonized  materials  ;  the  latter  consisting  of  silk-worms,  silk  cocoons, 
silk  waste,  wliich  the  patentee  torrefies,  or  highly  dries,  without  car- 
bonization, then  reduces  to  powder,  and  stores  it  in  air-tight  vessels 
until  required  for  use.  When,  for  instance,  it  is  desired  to  convert 
the  top  surface  of  rails  or  ploughshares  to  the  depth  of  half  an 
inch,  the  patentee  spreads  over  tlie  surface  of  an  oven  or  furnace 
a  layer,  of  an  inch  deep,  of  coahdust,  coal-slack,  or  coke-y)Owder, 
or  of  a  mixture  of  tliese  substances,  and  above  tliat  a  layer,  of 
equal  depth,  of  the  torrefied  substance,  upon  which  the  iron  articles 


52 


TEAE-BOOK  OP  FACTS. 


are  placed,  with  their  surfaces  to  be  steeled  in  contact  with  the 
torrefied  substance,  care  being  taken  to  cover  such  portions  as  are 
not  to  be  steeled  with  clay.  The  furnace  is  filled  with  a  series  of 
layers  of  these  different  materials,  and  heated  to  the  ordinary  tem- 
perature until  the  conversion  is  efiected,  which  will  be  in  a  much 
shorter  time  than  has  hitherto  been  practicable,  and  may  be  ascer- 
tained by  testing  in  the  usual  way. 

To  convert  iron  ore  into  steel,  it  is  first  reduced  to  pieces  of  the 
size  of  a  nut,  walnut,  or  egg,  and  then  well  washed  to  free  it  from 
dirt ;  subsequently  it  is  enveloped  in  a  paste  composed  of  equal  parts 
of  clay  and  slack  lime  mixed  with  water,  and  subjected  to  heat,  after 
which  it  is  submitted  to  the  above  cementing  process  in  crucibles  or 
close  vessels. 


TIS COUNT  DE  SEEIOITNE'S   IMPROTEMENTS  IN   THE  MANTJFACTTJEE 
OE  BUTTONS. 

This  invention  consists  in  the  manufacture  of  Buttons,  knobs,  or 
other  similar  articles,  which  have  hitherto  been  made  from  porce- 
lain or  China  clay, — from  crystallized  felspar,  common  felspar,  basalt, 
lava,  pumice-stone,  granite,  sand,  and  free-stone  silex. 

The  buttons  are  divided  into  two  classes;  "straz,"  which  are 
transparent,  and  "  agathe"  (query,  "  agate"),  which  are  opaque. 

The  straz  buttons  are  manufactured  from  pebbles,  of  crystallized 
felspar,  which  contain  as  little  clay  and  lime,  or  lime  salts,  as  pos- 
sible. These  pebbles  are  reduced  to  powder  by  heating  them  to  the 
degree  of  temperature  known  as  "rouge  cerise"  (cherry  red \  and 
then  plunging  them  into  cold  water.  The  powder  is  separated  from 
its  impurities  by  being  passed  through  a  wire  gauze  sieve,  and  is 
next  well  stirred  in  water.  The  supernatant  water  is  decanted  off, 
and  carries  with  it  the  clay  which  was  held  in  suspension ;  while  the 
residuum  is  treated  with  a  quantity  of  hydrochloric  acid,  vaiying 
from  3  to  10  per  cent.,  to  free  it  from  the  oxide  of  iron,  which  would 
give  the  buttons  a  reddish  tinge  in  the  baking  process ;  and  from  the 
lime  or  its  salts,  which  would  render  them  more  or  less  opaque.  The 
powder  is  subsequently  washed  with  water,  to  free  it  from  acid,  until 
it  resists  the  test  of  litmus  paper,  when  it  is  dried.  100  lbs.  of 
the  powder  is  then  mixed  with  2  lbs.  chloride  of  sodium  and  4  lbs. 
flour  paste,  dissolved  in  5  quarts  of  water,  and  the  large  jDarticles 
ground  small  by  a  wooden  roller.  This  mixture  is  passed  througlx 
a  sieve,  is  granulated  in  the  same  way  as  gunpowder,  and  dried  to 
a  proper  consistency  for  moulding. 

The  agate  buttons  are  made  from  natural  felspar,  partly  decom- 
posed, but  not  in  the  state  of  "  kaolin."  It  is  treated  much  in  the 
same  manner  as  the  crystallized  felspar,  except  that  it  is  mixed  with 
a  sufficient  quantity  of  lime,  or  any  of  its  salts,  which  are  not  in- 
juriously affected  by  heat ;  such  as  phosphate,  superphosphate,  or 
any  of  the  sulphates,  to  give  it  the  necessary  degree  of  opacity. 

Instead  of  sodium,  the  patentee  states  that  barium  or  strontium 
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may  be  used;  and  that  any  of  the  quartzeous  sands  may  be 
employed  instead  of  felspar. 

The  moulding-machine  consists  of  a  screw  press,  fitted  with  levers 
and  other  mechanical  contrivances.  It  contains  an  upper  and  lower 
matrix,  and  intermediate  perforated  plate,  which  is  charged  with  the 
prepared  materials.  The  matrices  are  then  brought  together,  with 
the  perforated  plate  between  them,  and  the  buttons  thereby  com- 
pressed. The  sockets  for  the  shanks,  or  the  holes  for  sewing  the 
buttons  on,  are  formed  by  removing  the  inferior  matrix,  and  lower- 
ing the  perforated  plate  on  to  a  number  of  projecting  pieces.  An 
iron  frame,  supporting  a  sheet  of  paper,  is  then  introduced  under 
the  perforated  plate,  and  the  buttons  deposited  thereon  by  depressing 
the  upper  matrix,  so  as  to  force  them  through  the  holes  in  the 
intermediate  plate.  The  sheet  of  paper  with  the  buttons  on  it,  in 
the  same  order  which  they  occupied  while  in  the  mould,  is  then 
placed  on  a  red-hot  earthenware  plate,  which  burns  the  paper,  and 
retains  the  buttons.  These  plates,  with  the  buttons  on  them,  are 
then  placed  in  a  like  number  of  elliptically-shaped  muffles,  which  are 
arranged  in  such  manner  inside  an  oven  as  to  allow  the  products  of 
combustion  to  play  around  them,  and  impart  an  equal  quantity  of 
heat  on  each  side. 

To  fix  the  shanks  in  the  sockets,  the  patentee  employs  one  of  the 
following  vitrifiable  cements  : — 

1.   Fritted  agate  substance  ,   ^^^^^^j- very  hard. 


Crystal   50 

2.  Fritted  agate  substance    90  parts  ?  ^ 

Crystal    15   „     ^  tusiDie. 

3.  Fritted  agate  substance   60  parts  \ 

Calcined  at  25  per  cent,  of  pewter   60         [  very  fusible. 

Crystal   10   „  j 


It  is  proposed  to  ornament  the  buttons  by  first  covering  them  with 
a  mordant,  such  as  linseed  oil,  &c.,  and  then  dipping  them  into  a 
powder  of  any  of  the  suitable  metallic  oxides  ;  after  which  they  are 
to  be  baked  :  or,  by  coating  them  with  an  enamel  composed  of  300 
parts  crystalhzed  felspar,  as  free  as  possible  from  iron ;  400  parts 
minium,  as  pure  as  can  be  obtained  ;  200  parts  pure  calcined  nitre, 
and  100  parts  borax.  This  compound  is  mixed  with  any  of  the 
suitable  metallic  oxides,  in  the  necessary  proportions,  according  to 
the  colour  required  to  be  given. 

The  patentee  describes,  lastly,  a  mode  of  ornamenting  flat  surfaces 
of  glass  or  other  similar  substance,  by  employing  "  poncis"  (we  pre- 
sume stencil-plates)  ;  through  the  open  parts  of  which  he  deposits 
the  colour  on  the  glass  (previously  coated  with  gum),  and  fixes  it  by 
means  of  steam. — ^lechanics^  Magazine,  No.  1411. 

nasmyth's  oil  test. 
In  all  the  contrivances  which  have  been  proposed  as  Oil  Tests,  a 
most  important  element  has  been  left  out,  namely,  time ;  inasmuch 
as  the  evil  which  is  experienced  from  the  use  of  a  bad  quality  of  oil 
is  only  developed  after  the  lapse  of  several  days,  when  by  the  action 
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of  the  oil  upon  the  metal  with  which  it  is  in  contact,  together  witli 
the  action  of  the  air,  such  oils  become  viscid,  and  begin  to  clog 
instead  of  facilitating  the  movements  of  the  parts  of  tlie  machinery- 
it  was  intended  to  lubricate. 

In  the  more  delicate  descriptions  of  machinery,  such  as  chrono- 
meters, watches,  clocks,  &c.,  such  a  defect  as  the  thickening  of  the 
oil  by  lapse  of  time  is  a  most  serious  evil ;  and  in  examming  into 
the  comparative  fitness  of  certain  oils  for  such  applications,  if  we 
do  not  include  ti7ne  as  an  element  in  our  examination,  we  shall  be  led 
to  form  most  false  conclusions,  inasmuch  as  it  is  the  case  that  for 
the  first  day  or  two,  some  kinds  of  oil  (linseed  oil,  for  example) 
perform  the  lubricating  duty  very  well  ;  but  at  the  end  of  the 
second  or  third  day  they  become  so  thick  and  viscid  as  to  entirely 
arrest  the  motion  of  the  machinery. 

The  most  valuable  quality  in  an  oil  intended  for  the  lubrication  of 
machinery  h  permanent  fluidity.  That  oil  which  will  for  the  greatest 
length  of  time  remain  fluid  in  contact  with  the  iron  or  brass  is, 
without  doubt,  the  most  useful  for  the  purpose.  Hence,  as  before 
said,  the  necessity  of  including  the  element  of  tiwie  in  any  experi- 
ment on  the  comparat  ive  value  of  such  oils. 

Some4dea  may  be  formed  of  the  importance  of  having  the  means 
of  arriving  at  correct  conclusions  on  this  subject,  when  w^e  know  that 
in  certain  spinning  establishments  there  are  upwards  of  50,000 
spindles  in  motion  at  the  rate  of  4000  or  5000  revolutions  per 
minute  !  The  slightest  defect  in  the  quality  of  the  oil  in  such  a 
case,  by  its  becoming  viscid,  tells  in  the  most  serious  way  upon  the 
quantity  of  fuel  consumed  in  generating  the  power  required  to  main- 
tain at  this  high  velocity  such  a  multitude  of  moving  parts.  The 
slight  increase  of  fluidity  consequent  on  the  rise  of  temperature, 
caused  by  the  Hghting  of  the  gas  in  the  rooms  of  a  cotton-mill, 
makes  a  diflerence  of  several  horses'  power  in  the  duty  of  the  engine 
of  an  extensive  establishment. 

The  Oil  Test  we  have  now  to  describe,  and  which  is  an  invention  of 
Mr.  Nasmyth's,  consists  of  a  plate  of  iron  4  inches  wide  by  6  feet 
long,  on  the  upper  surface  of  which  six  equal-sized  grooves  are 
planed.  This  plate  is  placed  in  an  inclining  position,  say  1  inch  in 
6  feet.  The  mode  of  using  it  is  as  follows  : — Suppose  we  have  six 
varieties  of  oil  to  test,  and  we  are  desirous  to  know  which  of  them  will 
for  the  longest  time  retain  its  fluidity  when  in  contact  with  iron 
and  exposed  to  the  action  of  the  air  ;  all  we  have  to  do  is  to  pour 
out  simultaneously  at  the  upper  end  of  the  inclined  groove  an  equal 
quantity  of  each  of  the  oils  under  examination.  This  is  very  con- 
veniently and  correctly  done  by  means  of  a  row  of  small  brass  tubes. 
The  six  oils  then  make  a  fair  start  on  their  race  down  hill ;  some  get 
a  head  the  first  day,  and  some  keep  a  head  the  second  and  third  day, 
but  on  the  fourth  or  fifth  day  the  truth  begins  to  come  out ;  the  bad 
oils,  whatever  good  progress  they  may  have  made  at  the  outset,  come 
soon  to  a  standstill  by  their  gradual  coagulation,  while  the  good  oil 
holds  on  its  course,  and  at  the  end  of  eight  or  ten  days  there  is  no 
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doubt  left  as  to  which  is  the  best ;  it  speaks  for  itself,  having  dis- 
tanced its  competitors  by  a  long  way.  Linseed  oil,  which  makes 
capital  progress  tJie  first  day,  is  set  fast  after  having  travelled  18 
inches,  while  second-class  sperm  beats  first-class  sperm  by  14 
inches  in  nine  days,  having  traversed  in  that  time  5  feet  8  inches 
down  the  hill.  The  following  table  will  show  the  state  of  the  oil 
race  after  a  nine  days'  run  : — 

EESULTS  OE  OIL  TEST. 


Description 

1st. 

2d. 

3d. 

4th. 

5th. 

6th. 

7th. 

8th. 

9th. 

of  Oil. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

ft,  in. 

ft,  in. 

Best  sperm  

2  8i 

4  2 

4  5| 

4  6 

4  6 

4  6 

4  6i 

Stat. 

Common  sperm 

1  7 

3  9 

4  6| 

1  11 

5  U 

5  4 

5 

5  71 

5  8 

0  lOi 

1  2i 

1  6 

1  6i 

1  7| 

1  85 

1  9 

1  n 

1  9i 

Lard  

0  lOi 

0  m 

0  lOf 

1  log 

0  113 

Stat. 

1  n 

1  6i 

1  7 

1  7i 

1  n 

1  U 

1  7| 

1  71 

stat. 

1  5i 

1  6 

1  Of 

1  6i 

1  6i 

1  6^ 

1  61 

Stat. 

Mechanics'  Magazine,  No.  1419. 


ACHEOMATIC  MICEOSCOPE. 

De.  Fishee,  of  Liverpool,  has  enriched  his  invaluable  and  exten- 
sive series  of  philosophical  apparatus  by  the  completion  of  ,  a  most 
splendid  Achromatic  Microscope,  which  opens  a  new  world,  and 
displays  the  most  wonderful  scenes  of  creative  power,  wisdom,  and 
design.  This  microscope  has  eight  eye-pieces,  and  fifteen  complete 
sets  of  magnificent  object-glasses,  which  form  three  times  the  nmnber 
that  generally  accompany  the  most  costly  instruments.  Here  are 
united  the  very  highest  efforts  of  the  most  distinguished  scientific 
men  of  the  present  day,  all  made  expressly  to  order,  and  regardless 
of  expense.  The  chromatic  and  spherical  aberrations  of  these  glasses 
are  perfectly  balanced,  and  brought  to  an  amount  of  perfection  that 
could  scarcely  ever  have  been  anticipated.  The  high  magnifying 
powers  were  ground  and  combined  by  the  celebrated  Rosse,  and  the 
lower  by  Power  and  Leland,  of  London,  each  so  much  distinguished 
for  these  focal  lengths.  The  intermediate  achromatics  are  by  the 
eminent  Oberhauser,  a  well-known  German ;  and  others  by  Charles 
Chevaher,  a  Parisian,  who,  for  perfection  in  the  microscope,  was 
lately  honoured  with  the  gold  medal  by  the  French  Institute.  The 
polariscope  was  made  in  Edinburgh,  and  the  mechanical  department 
from  the  most  approved  models  by  Abraham  and  Co.,  of  Liverpool, 
Dr.  Fisher  has  in  his  possession  a  great  variety  of  living  animalcula, 
which  are  truly  astounding.  Many  of  these  have  a  high  degree  of 
transparency;  and,  when  subjected  to  the  penetrating  glance  of  this 
powerful  instrument,  the  circulation  of  the  blood,  the  pulsation  of 
the  heart,  the  play  of  every  muscular  fibre,  and,  indeed,  the  whole  of 
their  unique  and  internal  machinery,  are  fully  and  clearly  developed. 
Even  the  delicate  phenomena  of  chemistry,  when  carefully  arranged 
on  the  stage,  can  be  distinctly  seen  in  action,  and  become  an  endless 
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and  delightful  source  of  instruction  and  amusement.  The  polarizing 
properties  of  crystals  are  also  exceedingly  beautiful.  These  interest- 
ing phenomena  are  displayed  with  a  brilliancy  and  richness  of 
colours  that  are  almost  inconceivable.  This  elegant  instrument, 
whicii  is  certainly  a  wonderful  production,  cost  the  proprietor  not 
less  than  one  hundred  and  twenty  guineas. — Newcastle  Journal. 


IMPEOYEMENT  IN  THE  EEFLECTING  TELESCOPE. 

Me.  Nasmyth  has  described  to  the  British  Association,  his  new 
arrangement  of  the  E^efleoting  Telescope,  by  which  great  additional 
comfort  is  afforded  to  the  observer.  This  consists  in  having  the 
centering  or  trunions  at  the  centre  of  gravity  ;  through  one  of  which, 
in  a  tubular  form,  the  rays  from  the  reflector  within  are  thrown  into 
the  eye  thus  placed,  as  in  the  Newtonian  telescope,  at  the  side.  The 
advantage  from  this  arrangement  is,  that  the  eye  does  not  require  to 
move  upon  a  movement  of  the  telescope.  Mr.  Nasmyth  then  de- 
scribed his  plan  of  casting  specula,  by  which  unsoundness  was 
avoided. 


SPECULUM  SUPPOET. 

Me.  Lassell  has  given  to  the  British  Association,  an  exphcit  ac- 
count of  his  new  method  of  supporting  a  large  Speculum  free  from 
sensible  flexure  in  all  positions.  This  he  proposes  to  do,  v/hen  in  a 
horizontal  position,  by  supporting  it  at  eighteen  different  points,  on 
which  the  weight  might  bear  equally  ;  and  by  casting  the  speculum 
with  ribs,  he  proposes  to  adapt  levers,  that  when  the  telescope  is 
elevated  they  may  bear  the  weight  among  them,  and  thus  prevent 
it  from  disturbing  the  true  form  of  the  speculum.  Dr.  Robinson 
said  that  it  appeared  to  him  that  the  suggestions  of  Mr.  Lassell 
would  remedy  the  annoying  evils  which  every  astronomer  had  to 
contend  with. 


Elliott's  opisometee,  foe  measueing-  cueye  lines. 

This  httle  simple  instrument  is  for  the  purpose  of  measuring  the 
length  of  roads,  rivers,  fences,  walls,  &c.,  on  maps  or  plans  drawn  to 
a  scale,  without  arithmetical  calculation,  and  also  for  measuring 
curvilinear  surface. 

The  principle  of  the  Opisometer  is,  that,  after  having  been  applied 
to  any  line,  it  retraces  or  measures  backwards  precisely  the  same 
length  on  the  scale  accompanying  the  map  or  plan  with  which  the 
line  is  to  be  compared.  It  consists  of  a  milled  wheel  with  a  steel 
screw  for  its  axis,  mounted  on  a  convenient  handle.  To  measure 
the  length  of  a  line,  as  the  distance  between  two  towns,  by  the  road 
traced  upon  a  map,  the  milled  wheel  is  turned  up  to  one  end  of  the 
screw  until  it  stops ;  then  the  instrument  is  placed  on  the  map,  in 
an  upright  position,  the  wheel  resting  upon  one  extremity  of  the 
Une  to  be  measured,  and  is  run  along  the  road  or  curve  following 
every  bend  as  closely  as  possible,  carefully  keeping  the  wheel  in 
contact  with  the  paper,  but  the  pressure  not  such  as  to  injure  the 
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map.  When  the  wheel  has  arrived  at  the  other  extremity  of  the 
hne,  the  instrmnent  is  Hfted  carefully  from  the  paper,  and  carried  to 
the  commencement  of  the  scale  ;  the  wheel  is  then  run  backwards 
along  the  scale  until  it  stops  at  the  same  end  of  the  screw  from  which 
the  measurement  began ;  and  the  division  of  tlie  scale  at  which  the 
wheel  stops  shows  the  length  of  the  line  measured  on  the  map. 
Should  the  scale  be  shorter  than  the  hne  measured,  when  the  wheel 
arrives  at  the  end,  it  is  to  be  carried  to  the  commencement  again  as 
often  as  may  be  necesssary,  counting  the  number  of  repetitions. 

The  difficulty  of  measuring  lines  of  double  curvature  is  removed 
by  the  use  of  the  Opisometer,  while  it  is  applicable  to  almost  every 
purpose  for  which  the  flexible  rule  is  used,  and  generally  preferable 
to  the  string  used  by  surveyors  in  measuring  small  circular  works. 
In  these  cases  a  suitable  scale  of  equal  parts  answers  the  same  pur- 
pose as  tlie  scale  on  the  map. 

The  accuracy  of  the  result  derived  from  the  Opisometer  is  un- 
affected by  the  dimensions  of  the  instrument  itself,  and  depends 
principally  on  the  care  with  which  it  is  used ;  the  chief  point  being 
to  see  that  the  handle  of  the  instrument  is  perpendicular  to  the 
surface,  at  the  beginning  and  end  of  each  stop  of  the  measurement. 
The  instrument  is  both  simple  and  useful. — Expositor,  No.  5. 


yarley's  air-pump. 
Mr.  Varley,  Jun.  has  explained  to  the  Society  of  Arts,  his  im- 
provements in  the  Air-pump.  In  place  of  the  two  barrels  and 
vibrating  intermittent  motion  of  the  ordinary  pump,  Mr.  Yarley  has 
a  contmuous  circular  motion  in  the  handle,  and  one  double-acting 
barrel.  The  piston-rod  is  attached  to  a  crank  on  the  motion-shaft, 
and  the  cylinder  oscillates  from  its  bottom;  a  packed  joint  being  most 
ingeniously  done  away  vdth  by  having  the  tube  between  the  barrel 
and  the  receiver  coiled  spirally,  which,  by  its  spring,  gives  play 
enough  for  the  oscillation  of  the  barrel.  Mr.  Yarley  explained  his 
larger  pump,  in  which  there  are  some  ingenious  contrivances  in  addi- 
tion to  those  already  mentioned.  Instead  of  a  valve  opening  inwards 
into  the  barrel  by  the  pressure  of  the  air,  as  in  the  old  pumps,  the 
valve  is  worked  by  an  eccentric,  and  is  so  arranged  as  to  open  a 
communication  between  the  top  and  bottom  of  the  barrel  at  each 
stroke,  by  which  the  rarefaction  of  the  air  is  doubled.  He  has  ob- 
tained, with  this  pump,  a  vacuum  of  one-tenth  of  an  inch  of  mer- 
cury. 

The  air-pumps  exhibited  were  made  as  well  as  contrived  by  Mr, 
Varley  himself,—  a  circumstance  alluded  to  by  the  chairman  in  ex- 
pressing to  him  liis  approbation  of  the  great  ingenuity  shown  in 
them,  and  the  thanks  of  the  Society  for  his  explanations. 


SHAW'S  PATENT  INDIA  RUBBER  AIR-GUN. 

Mr.  Shaw,  Glossop,  Derby,  musical  instrument-maker,  has 
Patented  Certain  Improvements  in  Air-guns.  Mr.  Shaw's  air-gun  is 
constructed  with  the  syringe  or  pump  placed  between  the  breech 
and  the  barrel,  and  fitted  with  an  air-tight  piston  having  a  recess  in 
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the  back  to  receive  the  trigger,  which  is  acted  on  behind  by  a  spring, 
and  thereby  kept  in  a  vertical  position  so  as  to  hold  the  piston  fast 
against  the  breech  end  of  the  pump,  and  keep  the  gun  at  full  cock. 
The  fore  part  of  the  piston  is  firmly  attached  to  a  rod,  the  other  end 
of  which  is  hooked,  and  passes  through  an  air-tight  orifice  in  the  fore 
end  of  the  pump.  Above  this  orifice  is  a  second  one,  which  opens 
into  the  barrel  destined  to  receive  the  bullet.  The  stock  is  made  to 
extend  the  whole  length  of  the  barrel,  and  has  a  groove  cut  in  it, 
which  receives  the  hooked  end  of  the  piston  rod.  The  end  of  the 
groove,  near  the  mouth  of  the  barrel,  is  fitted  with  a  stud,  to  which 
is  attached  an  endless  band  of  vulcanized  India-rubber,  the  other 
end  of  which  is  connected  by  a  linen  band  to  the  hooked  end  of  the 
piston  rod.  The  bottom  of  the  barrel  is  slightly  contracted,  to  pre- 
vent the  buUet  being  rammed  into  the  pump.  A  slot  is  cut  in  the 
under  part  of  the  groove,  and  a  projection  is  cast  upon  the  piston- 
rod  near  the  hook.  To  cock  the  gun,  or  bring  the  piston  from  the 
fore  to  the  back  end  of  the  pump,  the  butt  is  placed  against  the 
thigh ;  and  a  piece  of  metal,  having  an  indentation  cut  on  the  face  and 
fitted  with  two  curved  handles,  is  introduced  into  tlie  slot,  so  as  to 
take  hold  of  the  rod  between  the  projection  cast  thereon  and  the 
hook.  The  sportsman,  or  other  person,  then  grasps  the  handles  with 
both  hands,  draws  the  projection  to  the  breech  end  of  the  groove, 
and  thereby  forces  the  piston  down  the  pump  until  the  trigger 
takes  into  the  recess,  so  as  to  maintain  it  in  that  position.  The 
vulcanized  India-rubber  band  is  extended  six  and  a  half  times  its 
original  length.  The  bullet  is  next  rammed  dov/n.  When  it  is 
desired  to  discharge  the  gun,  the  trigger  is  pulled,  the  piston  re- 
leased, and  the  reactive  force  of  the  elastic  spring  allowed  to  act ; 
whereby  the  air,  contained  in  the  pump,  is  suddenly  compressed,  so 
as  to  project  the  bullet  from  the  barrel.  The  pump  is,  moreover, 
provided  with  an  aperture  (which  may  be  closed  when  not  required) 
for  admitting  air  to  the  interior,  when  the  bullet  has  been  rammed 
down  before  cocking. 

This  invention  will  doubtless  be  gladly  welcomed  by  the  lovers  of 
ball-shooting,  as  enabhng  them  to  enjoy  their  favourite  diversion  at 
a  fractional  part  of  its  former  cost.  The  whole  apparatus  is  enclosed 
in  a  case,  which,  being  stocked,  has  the  appearance  of  a  light  and 
elegant  fowling-piece  without  a  lock.  The  invention  possesses  several 
advantages  over  the  ordinary  air-gun,  one  of  which  is  its  superior 
safety,  owing  to  the  absence  of  a  large  reservoir  of  highly  condensed 
air,  and  to  the  extreme  simphcity  of  its  mechanism.  "With  a  smooth 
or  unrifled  barrel,  400  discharges  per  hour  can  be  made  ;  the  bullet 
in  that  case  requiring  no  ramming,  it  being  drawn  down  the  barrel 
by  the  partial  vacuum  caused  by  drawing  down  the  piston.  This  new 
Air-gun  is  figured  in  detail  in  No.  422  of  the  Illustrated  London  News, 


PAPEE  EOE  EOOFS. 

MM.  Ebaet,  proprietors  of  one  of  the  largest  paper  manufac- 
tories in  Germany,  situated  at  Neustadt,  Elberswold,  have  invented 
an  incombustible  cartridge  paper,  which  they  term  "  stone  paper," 
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and  wiiicli  is  intended  especially  for  roofing  houses.  It  is  destined 
to  take  the  place  of  tiles  ; — over  which  it  has  this  twofold  advantage, 
that  it  is  not  fragile,  and  is  very  inexpensive.  By  order  of  M.  Yon 
der  Heydt,  Minister  of  Trade  and  Pubhc  Works,  the  Eoyal  Com- 
mission of  Euilchngs  has  submitted  the  stone  paper  of  MM.  Ebard 
to  numerous  tests,  from  which  it  results  that  it  is  at  the  same  time 
impermeable  and  fireproof.  The  commission  has  strongly  recom- 
mended it  to  the  peasantry  as  a  substitute  for  thatch. — Daily 
News. 


HALES'S  EOCKETS, 

In  some  brilliant  experiments  with  Rockets  at  Shoebm^yness,  on 
May  25,  there  was  some  firing  of  a  description  seldom  or  over  wit- 
nessed in  this  country  ;  consisting  of  a  compound  rocket  formed  of 
seven  rockets,  each  ten  pounds  weight,  enclosed  in  an  iron  case,  open 
at  both  ends.  The  compomid  rocket  was  placed  in  a  triangular- 
shaped  wooden  trough,  open  above,  and  set  at  an  elevation  of  25 
degrees  ;  where  seven  matches  being  placed,  they  were  all  ignited  at 
once,  and  presented  a  most  magnificent  spectacle  as  they  ascended 
into  the  air,  until  the  object,  although  so  large,  was  lost  to  the  sight ; 
it  then  went  onw^ards  to  sa  great  a  distance,  that  its  falling  could  not 
be  chstinguished  by  the  naked  eye.  Seven  rockets,  bound  up  in  the 
same  manner,  which  had  been  fiUed  by  Mr.  Hales' s  hydraulic  pres- 
sure, were  then  placed  in  the  trough,  and  ignited,  and  their  ascent 
was  beautiful,  proceeding  to  an  apparent  greater  elevation  than  the 
former,  until  they  were  lost  sight  of  in  the  air.  When  the  experi- 
ments were  concluded,  a  number  of  boys  w^ent  over  the  sands  in  the 
du'ection  to  which  the  rockets  were  sent,  and  found  one  of  them  at 
a  distance  of  between  three  and  four  miles  from  the  spot  where  they 
were  discharged. 

The  composition  used  by  ]\Ir.  Hales  is  stronger  than  that  used  in 
the  common  service  rocket ;  and,  by  the  aid  of  hydrauhc  pressure,  he 
is  able  to  place  41b.  weight  of  it  in  the  same  space  as  3|lb.  can  be 
put  by  the  "  monkey"  used  in  the  Royal  Arsenal :  this  gives  his 
rockets  a  greater  power,  and  he  has  brought  them  to  a  considerable 
degree  of  perfection  in  insuring  their  taking  a  correct  direction. 


SAFETY  IN  EIEE-AEMS. 

Me.  J OSEPH  RoCEE  CooPEE,  Birmingham,  gun  and  pistol  maker, 
has  patented  an  invention  consisting  in  placing  underneath  the  stock 
of  the  gun  a  bent  lever,  turning  on  a  pin,  one  end  of  which  is  hollow, 
and  covers  what  constitutes  the  nipple,  wliile  the  other  end  termi- 
nates in  a  ring  for  the  finger.  When  the  piece  is  loaded  and  ready 
for  use,  the  hollow  end  of  the  lever  is  kept  over  the  nipple  by  a 
spring  hammer  pressing  against  the  back  of  it ;  and  when  the  dis- 
charge is  to  be  effected,  the  lever  is  pulled  round  until  the  hollow 
part  passes  the  end  of  the  spring  hammer,  wliich  will  then  react  and 
strike  against  the  cap,  causing  the  powder  to  explode.  To  place  the 
cap  on  the  nipple,  the  barrel  is  partially  turned  round,  and,  after 
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priming,  is  returned  to  the  first  position.  To  prevent  accidents,  the 
ring  end  of  tlie  lever  is  provided  with  a  guard,  which  has  to  be 
shdden  out  of  the  way,  before  the  bent  lever  or  trigger  can  be  moved. 
The  pat^intee  describes,  lastly,  how  this  principle  of  construction  can 
be  modified  and  apphed  to  revolving  pistols  or  guns. 


SEAES'S  PATENT  GUN. 

This  invention,  patented  by  Mr.  M.  U.  Sears,  36,  Burton  Crescent, 
London,  is  on  the  principle  of  a  needle-gun,  {ziindnadelgewehre) 
and  is  applicable  to  military  muskets,  carbines,  rifles,  pistols,  and 
fowling-pieces,  or  the  using  of  a  cartridge  of  pecular  arrangement 
and  composition.  By  Mr.  Sears' s  plan,  the  difficulty  of  furnishing 
troops  with  ammunition,  (so  prominent  an  objection  to  the  Russian 
military  musket  used  by  the  fusileers  in  the  Russian  army,)  is 
mtirely  obviated ;  the  soldiers  are  enabled  to  carry  a  greater 
number  of  cartridges,  and  also  to  make  them  for  themselves  with 
the  greatest  ease  and  safety,  and  effect  a  saving  of  upwards  of  25  per 
cent,  compared  with  the  cost  when  percussion-guns  are  used. 

The  loading  is  a  very  important  feature  in  the  invention,  and  it 
can  be  effected  without  the  least  difficulty  in  any  position  of  the 
body,  whether  lying  flat  on  the  ground,  on  foot,  on  horseback,  or  in 
the  rigging  of  a  ship ;  for  it  does  not  require  that  the  gun  should  be 
turned,  as  is  the  case  when  a  ramrod  is  used  to  drive  home  the 
cartridges  with  the  common  muskets  of  the  service,  and  with 
fowling-pieces.  The  cartridges  used  with  Mr.  Sears' s  construction 
of  gun  are  very  small,  the  great  number  of  charges  obtained,  60  out 
of  each  quarter  of  a  pound  weight  of  powder,  being  compared  with 
the  quality  used  in  the  common  ball  cartridges  of  English  muskets. 
The  "  ball"  is  formed  in  the  shape  of  a  sugar-loaf,  and  more  taper- 
ing than  the  balls  used  by  Mr.  Lancaster  and  others.  Mr.  Sears's 
ball  cartridge  is  put  into  the  breach  of  the  barrel  through  a  cavity 
in  the  under  part  of  the  stock  of  the  gun,  and  requires  no  other 
exertion  than  the  use  of  the  thumb  and  forefinger  of  the  right-hand. 
A  sliding  but  strongly  made  groove,  similar  to  the  head  of  a  bayonet, 
is  then  pushed  forward,  and  renders  the  breach  of  the  barrel  air- 
tight, and  not  liable  to  be  injured  by  any  concussion.  In  the  centre 
of  the  extreme  end  of  the  sliding  groove  is  a  needle,  which  is  pvished 
sharply  forward  on  the  trigger  being  drawm,  and  is  very  effective  in 
its  operation. 

This  construction  of  gun  appears  very  simple  and  easily  used ; 
and  four  rounds  can  be  fired  from  it  in  a  minute,  which  might  be 
extended  to  five  or  six,  by  those  acquainted  with  its  operation,  after 
a  short  practice.  It  differs  materially  from  the  Prussian  mflitary 
musket,  and  all  others  loading  at  the  barrel:  in  the  latter,  the 
Bmoke  of  the  powder  escapes  :  but,  in  some  experiments  made  in  the 
Woolwich  marshes,  on  Feb.  26,  in  no  instance  was  there  the  least 
appearance  of  smoke  at  the  breach  of  Mr.  Sears's  guns.  The  explo- 
sive-power of  the  gunpowder  is  so  effectively  employed  as  to  leave 
the  barrel  as  clean  after  firing  54  rounds  as  it  was  after  the  first 
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discharge  :  the  gun,  consequently,  is  not  apt  to  get  clogged,  as  is  the 
case  with  common  muskets. 

The  above  experiments  were  made  for  the  purpose  of  showing  the 
plan,  and  the  small  quantity  of  powder  requisite  as  a  propulsive 
power,  when  no  escape  is  allowed  of  any  portion  of  it  at  the  breach  ; 
but  the  Commander-m- Chief  will  not  consider  any  invention  useful 
for  the  British  service  that  would  require  to  alter  the  present  bore  of 
all  the  muskets.  The  balls  at  present  used  in  the  Army  and  Navy 
are  16  to  the  pound  weight,  and  the  balls  used  by  Mr.  Sears  about  19 
to  the  pound,  whilst  the  bore  of  his  muskets  is  smaller,  to  suit  the 
conical  shape  of  the  balls. — Abridged  from  the  Times,  Feb.  28. 

tilley's  poetable  eiee  pump. 
As  the  early  application  of  a  few  gallons  of  water  at  the  com- 
mencement of  a  fire  is  more  eiFective  than  many  tons  afterwards,  Mr. 
Tilley,  the  weU-known fire-engine  maker,  has  introduced  aFire  Pump, 
which  has  been  found  of  great  service  by  the  London  Fire  Engine 
Estabhshments ;  many  fires  having  been  already  extinguished  through 
its  instrumentality.  It  is  particularly  suited  for  warehouses,  as  well 
as  shops  and  private  dwellings,  as  it  can  be  worked  from  a  bucket  or 
any  other  vessel  containing  water,  the  whole  of  which,  by  means  of 
the  hose  and  jet  pipe,  can  be  driven  with  force  upon  the  fire,  although 
it  should  be  behind  skirting,  against  hanging  di'apery,  or  under 
flooring  boards.  The  damage  done  to  furnitm-e,  and  the  great  loss 
of  water  by  its  being  thrown  from  buckets,  is  thus  avoided.  Ano- 
ther very  desirable  object  attained  by  the  use  of  this  simple  instru- 
ment, is  that  of  keeping  premises  cool  in  the  immediate  neighbour- 
hood of  a  fire,  and  consequently  preventing  the  flames  from  spread- 
ing. As  a  garden  engine,  it  will  also  be  found  to  be  extremely 
valuable,  being  independent  of  any  fixed  cistern. 

the  patent  impulsoeia. 
This  ingenious  means  of  applying  animal  power  to  the  working 
of  railways,  so  as  to  supersede  the  costly  locomotive  engine,  has  been 
invented  in  Italy,  and  exhibited  experimentally  upon  the  South- 
Western  Railway.  It  consists  in  introducing  the  animals  into  a 
kind  of  coach,  called  Impulsoria,  by  which  they  transmit  their  act- 
ing power  to  the  leading  wheels.  This  transmission  is  conveyed  by 
a  very  simple  means,  rendering  useful  both  the  driving  power  of  tli 
animals  and  their  own  weight.  The  horse  being  thus  introduced  into 
the  Impulsoria,  is  placed  upon  a  perfect  rectilinear,  artificial  ground^ 
or  platform,  turning  so  easily,  that  the  animal,  which  is  yoked  to  the 
shafts,  when  it  walks,  does  not  itself  advance  ;  but,  what  amounts  to 
the  same  thing,  the  platform  itself  is  pushed  backward.  By  this 
artificial  ground  platform,  called  by  the  patentee  is  moved 

a  tree,  armed  with  a  pulley,  from  which,  by  means  of  a  rope,  tlie 
motion  is  conveyed  to  the  axle-tree  of  the  leading- wheels.  The 
varying  proportions  between  the  diameters  of  the  pulleys  give  dif- 
ferent degrees  of  speed.     The  horses  are  to  be  worked  always  at 
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their  usual  pace,  whilst  the  new  locomotive  will  be  able  to  run  at  any 
requisite  speed,  even  at  sixty  miles  an  hour,  without  ever  altering 
the  usual  walking  pace  of  the  horses,  which  are  inside  the  impulsoria, 
as  on  the  floor  of  a  room,  sheltered  from  the  weather. 

The  importance  of  introducing  the  horses  into  the  carriage  in 
order  to  get  more  speed  from  the  surplus  of  the  acting  power,  had 
been  long  thought  of;  and  the  principle  has  been  several  times 
attempted  in  England,  France,  and  Italy,  but  hitherto  without 
success. 

The  new  machine,  whose  inventor  is  Signor  Clemente  Masserano, 
from  Pignerol,  Piedmont,  has  been  brought  from  Italy  to  England 
and  deposited  at  the  Nine-elms  terminus  of  the  South -Western  Rail- 
way.    It  has  been  made  for  two  horses  only,  and  they  work  it  very 
well  on  the  pedivella.     More  than  thirty  waggons  were  experimen- 
tali}'  drawn  by  it  up  the  very  inclined  line  of  the  station.    For  work- 
ing it  up  and  down  the  station,  a  waggon  is  fastened  to  it,  when  it 
attains  a  speed  of  seven  miles  an  hour.  It  is  expected  to  gain  a  speed 
of  from  fifteen  to  twenty  miles  an  hour ;  and  it  is  calculated  that  an  : 
engine  of  two  horses  more  will  run  at  a  speed  superior  to  that  of  a  : 
steam-engine.    The  Impulsoria  runs  either  way,  like  the  steam- 
engine  ;  but  the  driving  horses  do  not  change  direction  or  move-  , 
ment.     Tliey  can  instantly  be  stopped,  without  stopping   the  i, 
machine ;  and  the  machine  can  likewise  be  stopped  while  the  horses  ; 
continue  to  walk  on  the  pedivella,  without  transmitting  motion  to 
tlie  leading  wheels.  : 

By  the  simple  manner  in  which  the  horses  exercise  their  moving 
power  on  the  new  machine,  they  can  work  easily  the  usual  time  ' 
(commonly  about  eight  hours  a  day).  During  these  eight  hours, 
the  Impulsoria  can  run  at  least  over  thirty  miles  eight  times  ;  and  ^ 
as  four  horses  do  not  cost  much  more  than  two  shillings  each  per  j 
day,  it  would  be  an  expense  of  eight  shillings  only,  instead  of  6/.  on  | 
account  of  coke  only,  the  cost  of  which  is  sixpence  each  mile  run.  \ 

Such  economy  is  of  the  utmost  importance  to  the  numerous  ^ 
interests  engaged  in  the  railways,  subject  to  enormous  working  ex-  J 
penses.    According  to  the  statements  by  Dr.  Lardner,  in  his  valuable  ' 
work  on  "  Railway  Economy,"  the  locomotive  power  and  rolling- 
stock  absorb  always  more  than  half,  and  often  four-fifths  of  all  the 
working  expenses.    But  the  principal  advantage  of  the  new  machine 
will  be  to  afford  very  cheap  locomotion  on  all  branch  lines,  thus  ex- 
tending the  advantage  of  the  railway  to  locahties  liitherto  impracti- 
cable from  the  expensive  moving  power. 

An  engraving  of  the  Impulsoria  is  given  in  the  Illustrated  London 
News,  No.  432. 


SELF-ACTING  SAW  MILL. 

The  St.  Louis  Republican  gives  an  account  of  a  Saw  Mill,  con- 
structed on  a  new  and  singular  principle.  The  inventor  is  Mr. 
Amos  Jackson,  of  Portowatamie  county,  Iowa.  The  mill  derives  its 
power  from  the  weight  of  the  log  to  be  sawed.    Tlie  ways  on  which 
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the  carriage  travels  are  fixed  on  bearings  that  enter  into  the  frame : 
the  opposite  ends  are  provided  with  large  segments  of  a  cog-wheel 
working  into  a  series  of  cog-wheels  and  pinions  :  thus  when  the  log 
is  pushed  forward  to  the  saw,  its  weight  is  brought  to  act  with  great 
force  through  the  segments  on  a  shaft  having  several  intermediate 
gearings  to  increase  the  speed  sufficiently  for  driving  the  crank  shaft. 
The  weight  of  saw  logs  being  commonly  six  to  eight  thousand 
pounds,  we  may  judge  of  the  immense  propelling  power  thus 
obtained :  indeed,  the  fear  is  tliat  means  will  Jiave  to  be  used  to 
check  and  regulate  the  velocity  of  the  descending  mass  as  the 
segment  describes  its  arc.  The  tooth  edge  of  of  Mr.  Jackson's  saw 
is  made  thick,  and  diminishes  to  the  back,  thus  leaving  all  friction 
out  of  the  question,  and  saving  setting.  The  price  of  these  mills  will 
be  light  compared  with  others,  and  they  can  be  attached  to  wheels 
for  travelhng  through  the  country. 


SAW-MILL  DEIYEN  BY  ARTESIAN  WELLS. 

At  Millwood  (says  an  American  paper)  Dr.  Withers  has  a  Saw- 
Mill  which  is  driven  by  water  supplied  from  six  Artesian  wells, 
situated  on  the  premises,  at  distances  from  the  mill  varying  from 
some  50  to  200  yards,  ranging  in  depth  from  300  to  nearly  600  feet, 
and  affording  nearly  1,000  gallons  per  minute.  The  water  flows 
from  all  the  walls  to  a  common  reservoir  ;  it  is  conveyed  thence  to 
the  mill  by  an  aqueduct  under  ground,  and  further  into  a  box 
or  reservoir,  whence  it  falls  on  a  reaction-wheel  40  feet  below,  and 
thus  puts  the  mill  in  motion.  After  acting  on  this  wheel,  the 
water  is  conveyed  to  the  river  by  means  of  a  tunnel,  cut  through  a 
limestone  rock  240  feet  in  length,  and,  at  the  highest  point,  up- 
wards of  50  feet  in  depth.  The  tunnel  is  5  feet  8  inches  deep,  by  4 
wide.  As  the  water  is  nowhere  visible  under  the  mill,  and  empties 
into  the  river  at  a  point  not  seen  from  the  building,  some  50  odd 
feet  below  the  top  of  the  bluif,  the  mill,  when  in  motion,  presents  to 
tlie  observer  the  appearance  of  self-acting  machinery. 


NAYiaATINa  BALLOONS. 

M.  JuLiEN,  a  watchmaker,  at  Paris,  has  exhibited  a  Ealloon,  his 
invention,  in  the  form  of  a  clumsily-built  sort  of  fish,  which  he  sent 
ayainst  the  wind,  caused  to  perform  simicircles  ;  in  a  word,  made  it 
proceed  in  any  direction  the  spectators  thought  fit  to  indicate.  The 
balloon  was  only  a  model,  it  is  true ;  but  that  it  went  against  the 
wind  in  the  open  air  is  an  undoubted  fact ;  and  the  inventor  stated, 
what  seems  perfectly  reasonable  to  suppose,  that  it  only  requires  its 
size  to  be  increased  to  carry  any  weight.  The  model  was  con- 
structed of  gold-beater's  skin,  and  was  about  four  yards  long.  Neap 
the  head,  which  terminated  in  a  point,  were  two  little  wings,  which 
Were  moved  by  an  apparatus  something  snnilar  to  clockwork,  or  that 
of  a  turning  spit ;  and  this  apparatus  is  set  going,  not  by  steam,  but 
by  muscular  power.  The  balloon  is  thus  driven  on,  and  it  is 
guided  by  two  rudders,  one  vortical,  the  other  liorizontal,  which  oro 
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also  moved  at  Avill  bj  men  to  be  stationed  in  the  car.  The  appara- 
tus altogether  is  simple  and  ingenious.  The  balloon  is,  of  course, 
filled  with  gas.  There  was  no  car,  but  the  apparatus  was  attached 
by  network,  and  the  inventor  had  duly  provided  for  the  reception  of 
ballast,  so  as  to  rise  or  descend  at  will. — (Paris  Correspondent  of  the 
Literary  Gazette.)  The  Editor  of  the  Literary  Gazette  adds  :  "  Tliis 
will  remind  our  readers  of  Mr.  Egg's  (the  celebrated  gunmaker)  ex- 
periments at  Knightsbridge,  about  twenty  years  ago,  which 
Juhen's  contrivance  so  closely  resembles  in  being  fish-shaped  and 
made  of  gold-beater's  skin.  Mr.  Egg  built  a  large  place  near  the  site 
of  what  is  now  Wilton-street,  and  expended  large  sums  on  this 
Dagon,  or  Fish- worship  ;  but  in  the  end  the  design  failed,  and  it  was 
found  impracticable  to  navigate  the  huge  balloon  in  the  air,  though 
we  believe  there  was  every  hope  and  encouragement  afi"orded  by  the 
tirial  of  small  balloons  in  the  room  where  the  whale  was  being 
covered  with  the  fine  skm." 


EEGISTEE  HYGEOMETEE. 

Me.  Appold  has  described  to  the  British  Association,  a  Register 
Hygrometer  for  regulating  the  Atmospheric  Moisture  of  Houses. 
This  instrument,  with  a  variation  of  one  quarter  of  a  degree  in  the 
hygrometric  state  of  the  atmosphere,  opens  a  valve  capable  of  sup- 
plying ten  quarts  of  water  per  hour,  conveying  it  on  to  the  surface 
of  warm  pipes  covered  with  blotting  paper,  by  which  the  water  is 
evaporated  until  the  atmosphere  is  sufficiently  saturated,  and  tlie 
valve  thereby  closed.  A  lead  pencil  attached  registers  the  distance  the 
hygrometer  travels,  and  thus  a  sheet  of  paper  removed  by  a  clock 
would  show  the  hygrometric  state  of  the  atmosphere  at  any  period 
df  time. 


NEW  EOTAEY  PEINTING  MACHINE. 

On  the  9th  of  March,  an  exhibition  took  place  at  Paris,  with  the 
new  Rotary  Press,  which  is  worked  by  cylindrical  motion,  and  by  a 
stereotype  obtained  from  several  sheets  of  paper  made  in  a  pulp, 
which  gives  more  depth  than  is  usually  obtained  from  plaster  of 
Paris ;  and  the  printing  is  so  perfect,  that  even  maps  are  produced 
from  these  cylindrical  stereotypes  with  the  minutest  accuracy.  The 
invention  is  by  a  Mr.  Worms,  for  many  years  a  printer  in  Paris.  It 
is  patented  in  England  and  all  over  the  Continent.  The  exhibi- 
tion took  place  in  the  large  factory  of  Mr.  Coster,  in  Paris,  in  tire 
presence  of  magistrates  and  other  authorities,  and  amongst  them, 
the  Directors  of  the  Society  for  the  Encouragement  of  Arts  and 
Sciences  :  there  were  also  present  several  of  the  principal  printers, 
with  the  proprietor  and  printer  of  Galignanis  Ilessenger.  All  testi- 
fied their  satisfaction  and  admiration  on  what  they  saw :  the  stereo- 
type cylinder  was  got  up  in  exactly  fifteen  minutes,  and  the  printing 
an  both  sides  quite  perfect  ;  the  speed  was  15,000  copies  per  hour, 
which  can  be  augmented  by  corresponding  steam  power.  Tlie 
rabidity  is  owing  to  the  printing  on  endless  paper,  not  wetted,  put 
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on  rollers  ;  each  copy  being  cut  off  with  mechanical  precision.  The 
paper  which  was  printed  at  this  meeting  was  the  journal  Presse ; 
but  the  same  number  of  copies  of  the  largest  English  journal  can  ba 
produced  by  increasing  the  size  of  the  rollers.  The  questions  put  by 
practical  printers  as  regards  the  working  of  the  machine  and  possi- 
ble accidents,  were  all  fully  solved  satisfactorily ;  it  was  generally 
admitted  by  all  parties  that  the  machine  was  superior  to  anything 
in  existence,  and  that  the  simplicity  of  the  process,  together  with 
its  considerable  economy,  must  bring  about  a  complete  revolution 
in  printing  in  general.  Such  was  the  expression  of  M.  Lenor- 
mand,  and  Messrs.  Fmnin  Didot,  of  European  celebrity  :  as,  besides 
the  rapidity,  the  economy  in  types  is  very  considerable ;  it  is 
only  used  on  the  pulp  for  the  formmg  of  the  stereotype,  and  nob 
worked  afterwards,  which  is  the  case  on  all  machines  in  use  at  pre- 
sent ;  whereas  the  new  machine  occupies  small  space,  is  simple  in  its 
construction,  md  of  greater  production  than  the  American  machine, 
or  the  one  of  the  Times  journal.  The  cost  price  is  considerably  less 
than  those  already  mentioned.  The  proprietors  of  La  Presse  have 
given  the  first  order,  and  subsequently  ordered  a  sufficient  number 
for  their  entire  establishment.  With  one  of  these  machines,  two 
adults  wdll  do  the  same  work  as  fifteen  men  did  formerly.  Presses 
of  smaller  dimensions,  worked  by  hand  labour,  can  be  supplied  at 
moderate  prices. 

The  Messrs.  Gralignani  have  permitted  the  inventor  to  use  their 
name  as  reference  ;  and  further  particulars  may  be  learned  of  Mr. 
Hillou,  10,  Bedford-street,  Strand,  London. — Circular. 


ROTAEY  CASD  FEINTING  PEESS. 

This  Press,  exhibited  at  the  annual  conversazione  at  the  Institu- 
tion of  the  Civil  Engineers,  is  an  American  invention,  having  been 
first  introduced  in  Boston  about  the  year  1844.  The  machine, 
which  is  capable  of  printing,  by  hand,  2,500  cards  per  hour,  pos- 
sesses in  itself  the  means  of  distributing  the  ink,  of  inking  the  form, 
and  of  supplying  the  cards  to  the  form,  within  the  compass  of  2  ft. 
6  in.  by  2  ft.  The  table  is  placed  vertically,  and  has  a  backward  and 
forward  motion  given  to  it,  by  a  camb  which  works  on  a  shaft,  set  in 
motion  by  a  train  of  wdieels  ;  these  wheels  also  turn  a  subsidiary 
shaft,  on  wdiich  a  horizontal  inking  cylinder  is  placed,  the  ink  being 
distributed  by  means  of  one  roller,  and  the  form  supplied  therefrom 
by  tw^o  inking  rollers,  which  are  set  in  a  frame  working  vertically  in 
a  slot. 


"  THE  TIMES  "  FEINTING  MACHINES. 

\  PAPEE  has  been  read  by  Professor  Cowper,  to  the  Institution  of 
ii  Engineers  ;  its  object  was  principally  to  describe  the  machinery 
^^!^icii  had  been  in  use,  at  various  times,  for  printing  the  Times  news- 
paper, other  machines  being  only  referred  to  as  assisting  to  illustrate 
the  object. 
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For  this  purpose  a  brief  review  of  the  progress  of  printing:  machinery  was 
g^iven ;  from  which  it  appeared  that  the  first  patent  was  obtained  by  Nichol- 
son, in  1790,  who  then  proposed  placing  both  the  types  and  the  paper  upon 
cylinders,  and  distributing  and  applying- the  ink  also  by  means  of  cylinders  ; 
another  plan  was  to  place  common  type  upon  a  table,  which  was  passed 
under  a  paper  cylinder.  In  1813,  Donkin  and  Bacon  proposed  placing  the 
type  upon  a  prism,  and  introduced  "  composition  "  rollers.  In  1816,  Cowper 
made  a  machine  to  print  from  curved  stereotype  plates  :  and  in  1818,  one  to 
print  books  from  ordinary  type;  he  also  introduced  the  system  of  inking 
now  in  common  use.  In  1814,  Keening-  made  the  first  working  machine,  and 
erected  two  of  these  at  the  Times  office,  which  produced  1,800  per  hour, 
and  continued  to  do  so  until  1827,  when  they  were  superseded  by  Applegath 
and  Cowper's  four-cylinder  machine,  producing  5,000  impressions  per  hour. 
These  machines,  which  were  stated  to  be  still  in  use  at  the  Times  office,  con- 
sisted of  a  table  moved  backwards  and  forwards  under  four  iron  cylinders 
(called  the  paper  cylinders),  about  nine  inches  in  diameter,  which  were 
covered  with  cloth,  and  round  which  the  sheets  of  paper  were  held  between 
tapes.  The  form  was  fixed  on  one  part  of  the  table,  the  inking  rollers  lying 
on  another  part,  on  which  they  distributed  the  ink  :  some  of  these  rollers 
were  placed  in  a  diagonal  position  on  the  table,  so  that,  as  it  moved  back- 
wards and  forwards,  they  had  a  motfon  in  the  direction  of  their  length,  called 
the  "  end-motion,"  which,  combined  with  the  rotatory  motion,  caused  the  ink 
to  be  more  efl^"ectually  distributed.  The  ink  was  held  in  a  reservoir,  or  trough, 
formed  of  an  iron  roller  called  the  ductor,  against  which  the  edge  of  an  iron 
plate  rested,  and  by  its  pressure  regulated  the  quantity  of  ink  given  out. 
The  ink  was  conveyed  from  the  ductor-roller  to  the  table  by  means  of  an 
elastic  roller  vibrating  between  them.  The  feeding  was  performed  by  four 
'*  layers-on,"  who  laid  the  sheets  of  paper  on  the  feeding  boards,  whence  they 
entered  the  machine  between  three  pairs  of  tapes,  by  which  they  were  con- 
veyed round  the  cylinders,  and  thence  to  the  spot  where  the  "  takers-off " 
stood,  into  whose  hands  the  sheets  fell  as  the  tapes  separate. 

In  iVIay,  1848,  the  last  great  improvement  was  introduced,  when  Mr.  Apple- 
gath erected  at  the  Times  office  a  vertical  machine  (described  in  the  Year- 
book of  Facts,  1849,  p.  6),  which  was  stated  to  produce  the  enormous  num- 
ber of  10,000  impressions  per  hour.  This  machine  consisted  of  a  vertical 
cylinder,  about  sixty-five  inches  in  diameter,  on  which  the  type  was  fixed, 
surrounded  by  eight  other  cylinders,  each  about  thirteen  inches  in  diameter, 
covered  with  cloth,  and  round  which  the  sheets  of  paper  were  conveyed  by 
means  of  tapes  ;  each  paper  cylinder  being  furnished  with  a  feeding  appara- 
tus, having  one  boy  to  lay  them  on  and  another  to  take  them  olf.  The  ink- 
ing rollers  were  also  placed  in  a  vertical  position,  against  the  large  cylinder, 
upon  a  portion  of  the  surface  of  which  they  distributed  the  ink.  The  ink  was 
held  in  a  vertical  reservoir,  formed  of  a  ductor-roller,  against  which  rested 
two  "  straight  edges,"  connected  at  the  back,  so  as  to  prevent  the  ink  from 
running  out ;  it  was  conveyed  from  the  ductor-roller  by  one  of  the  inking 
rollers,  against  which  it  was  occasionally  pushed. 

The  type  used  was  of  the  ordinary  kind,  and  the  form  was  placed  upon  a 
portion  of  the  large  cylinder,  being  fixed  to  it  in  a  very  plam  but  ini>enious 
manner  :  a  slab  of  iron  was  curved  on  its  under  side,  so  as  to  fit  the  large 
cylinder,  whilst  its  upper  surface  was  filed  into  facets  or  flat  parts,  corre- 
sponding in  width  and  number  to  the  width  and  number  of  the  columns  of 
the  newspaper  ;  between  each  column  there  was  a  strip  of  steel,  with  a  thin 
edge,  to  print  the  *'  rule  "—the  body  ot  it  being  wedge-shaped,  so  as  to  fill  up 
the  angular  space  left  between  the  columns  of  type,  and  to  press  the  type 
together  sideways,  or  in  the  direction  of  the  lines;  the  type  was  pressed 
together  in  the  other  direction  by  means  of  screws,  and  was  therefore  firmly 
held  tegether.  The  surface  of  the  type  thus  formed  a  portion  of  a  polygon ; 
and  the  regularity  of  the  impression  was  obtained  by  pasting  slips  of  paper 
on  the  paper  cylinders. 

The  operation  of  the  machine  was  very  simple  :  the  "  layer-on  "  drew  for- 
ward a  sheet  of  paper  on  the  feeding-board,  until  the  edge  was  under  a  roller, 
furnished  with  tapes,  which  dropped  down  and  drew  the  sheet  forward  and 
downward,  into  a  vertical  position,  when  other  rollers  and  tapes  carried  it 
round  the  paper  cylinder,  when  it  met  the  type,  which  had  been  inked  by 
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passing  in  contact  with  the  inking  rollers  ;  the  sheet  then  continued  its  pro- 
gress until  it  reached  the  "  taker- olf." 

Some  statistics,  relative  to  the  printing  of  the  Times,  were  mentioned, 
from  which  it  appeared,  that  on  the  7th  of  May,  1850,  the  Times  and  Sup- 
plement contained  72  columns,  or  17,500  lines,  made  up  of  upwards  of 
a  million  pieces  of  type,  of  which  matter  about  two-fifths  were  written,  com- 
posed, and  corrected  after  7  o'clock  in  the  evening.  The  Supplement  was 
sent  to  press  at  7  50  p.m.,  the  first  form  of  the  paper  at  4  15  a.m.,  and  the 
second  form  at  4  45  a.m.;  on  this  occasion,  7,000  papers  were  published 
before  6  15  a.m.,  21,000  papers  before  7  30  a.m.,  and  34,000  before  8  45  a.m., 
or  in  about  four  hours.  The  greatest  number  of  copies  ever  printed  in  one 
day  was  54,000,  and  the  greatest  quantity  of  printing  in  one  day's  publication 
was  on  the  1st  of  March,  1848,  when  the  paper  used  weighed  7  tons,  the  weight 
usually  required  being  4^  tons :  the  surface  to  be  printed  every  night,  in- 
cluding the  Supplement,  was  30  acres ;  the  weight  of  the  fount  of  type  in  con- 
stant use  was  7  tons,  and  110  compositors  and  25  pressmen  were  constantly 
employed.  The  whole  of  the  printing  at  the  Times  office  was  actually  per- 
formed by  three  of  Applegath  and  Cowper's  four-cylinder  machines,  and  two 
of  Applegath's  new  vertical  cylinder  machines. 


IMPEOVED  AMEEICAN  PIANOFOETE. 

This  improvement,  termed  "  the  Patent  Dolce  Campana  Pedal 
Pianoforte,"  is  from  the  manufactory  of  Messrs.  Boardman  and 
Grray,  of  Nevr  York.  The  effects  produced  by  tlie  application  of  this 
Pedal,  are  a  prolongation  of  the  sound  and  the  alteration  of  the 
quality  of  tone  from  the  ordinary  piano  (to  that  of  Sweet  Bells  or 
Harps),  and  which  can  be  used  ad  libitum  by  the  performer ;  thereby 
producing,  not  only  a  charming  variety  of  sound,  but  a  most  beau- 
tiful accompaniment  long  sought  for  the  voice.  The  mechanical  part 
of  this  ingenious  improvement  is  exceedingly  simple  ;  being  merely 
a  number  of  weights  arranged  by  a  lever  pedal,  to  fall  when  required, 
upon  an  equal  number  of  screws,  fixed  in  the  sounding  board  of  the 
piano,  and  which  of  course,  altering  the  vibration,  effects  and  pro- 
duces peculiar  quahties  and  expressions  of  tone,  unlike  anything 
heretofore  known  ;  and  when  combined  with  the  other  two  pedals, 
produces  the  hghtest  shade  of  altissimo  notes,  alternating  with  the 
crescendo  and  diminuendo,  and  other  musical  accents  of  any  kind 
which  may  be  desired,  in  imitation  of  an  orchestral  performance. 
The  particular  qualities  of  this  new  attachment  are  its  clearness, 
brilUancy  and  dehcacy  of  tone,  which  falls  upon  the  ear  with  a 
surpassing  softness,  like  the  chiming  peals  of  distant  bells  :  hence 
its  peculiar  name,  "  Dulce  Campana."  (Sweet  Bells.)  This 
attachment  is  perfectly  simple,  and  so  constructed  that  it  can  be  de- 
tached from  tlie  instrument  in  a  few  moments. 

The  Pianofortes  of  Messrs.  Boardman  and  Grray,  with  this  Attach- 
ment, have  received  the  first  premium  at  five  several  Fairs,  viz.. 
State  Pairs  at  Buffalo  and  Syracuse,  New  York  ;  Pittsfield,  Mass. ; 
Institute  at  Baltimore,  and  American  Institute,  New  York  City. 
It  has  also  been  employed  by  Mademoiselle  Jenny  Lind. 


CHAEACTEEISTICS  OF  A  BANK  OE  ENGLAND  NOTE. 

The  Rev.  J.  Barlow  has  illustrated  to  the  Royal  Institution,  the 
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characteristics  of  a  Bank  of  England  note,  and  as  far  as  time  and 
circumstances  permitted,  the  details  of  its  manufacture.  For  tliis 
latter  purpose,  workmen  and  machinery  were  supplied  from  the 
Bank. 

The  Bank  of  England  note  is  simple  in  cliaracter,  having-  altered  very  little 
in  appearance  since  it  was  first  issued  at  the  end  of  the  seventeenth  century, 
hut  the  quality  of  the  paper  and  of  the  engraved  writing  have  now  been 
l)rought  up  to  a  high  degree  of  excellence.  In  tlius  perfecting  their  note,  the 
authorities  of  the  Bank  have  had  entirely  in  view  the  protection  of  the  public 
from  fraud  and  loss.  Instead  of  defending  themselves,  as  is  the  practice  in 
some  other  countries,  by  secret  marks  on  their  paper  inoney,  the  substance 
and  printing  of  which  are  equally  ill  executed,  the  Bank  of  England  accepts 
no  security  which  may  not  be  possessed  by  any  one  who  will  make  himself 
acquainted  with  the  following  characteristics  of  the  paper,  the  plate  printing, 
and  the  type  printing  of  the  note.  •  The  paper  is  distinguished:—!.  By  its 
colour,  a  peculiar  white,  such  as  is  neither  sold  in  the  shops,  nor  used  for  any 
other  purpose.  — 2.  By  its  thinness  and  tran  parency^  qualities  which  prevent 
any  of  the  printed  part  of  the  note  being  washed  out  by  turpentine  or  removed 
by  the  knife,  unless  a  hole  is  made  in  the  place  thus  practised  on. — 3.  By  its 
chai'acteristic  feel.  There  is  a  peculiar  crispness  and  toughness  in  Bank  of 
England  paper,  which  enables  those  who  are  accustomed  to  handle  it  to  dis- 
tinguish instantaneously,  by  the  sense  of  touch  alone,  true  from  false  notes. - 
4.  Wire  mark.  The  wire  mark  (or  water  mark)  is  produced  in  the  paper  when 
in  the  state  of  pulp  ;  consequently,  a  forger  must  procure  a  mould  and  make 
his  own  paper.  But  both  the  workmanship  of  the  mould  and  the  manufacture 
of  the  paper  from  its  intricate  surface  require  the  skill  of  first-rate  artizans. 
As  these  are  not  found  in  the  haunts  of  crime,  a  spurious  imitation  of  the 
water-mark  has  to  be  affixed  by  means  of  a  metallic  stamp  upon  the  counter- 
feit paper  after  it  has  been  made.  A  false  mark  of  this  kind  was  produced 
during  the  discourse,  and  its  easy  distinguishableness  irom  the  true  one  ex- 
hibited.—5.  The  three  decide  edges  of  the  Bank  note.  The  mould  contains 
two  notes,  placed  lengthways  ;  these  are  separated  by  the  knife  in  a  future 
stage  of  the  manufacture.  The  deckle  (or  wooden  frame  of  the  paper-mould) 
produces  that  peculiar  effect  which  is  seen  on  the  edges  of  uncut  paper.  As 
it  is  caused  when  this  substance  is  in  the  state  of  pulp,  it  is  as  unlike  any 
imitation  attempted  upon  paper  as  the  rent  or  hemmed  edge  of  linen,  &c. 
differs  from  the  selvage.  It  will  be  evident  from  this  that  any  paper  pur- 
chased for  purposes  of  forgery,  inasmuch  as  it  has  to  be  cut  into  shape,  can 
have  but  two  natural  (or  deckle)  edges  at  most,  instead  of  three,  and  must 
bear,  in  consequence,  a  recognizable  proof  of  falsity.— 6.  The  strength  of  the 
Bank  note  f  a).er.  Being  made,  not  from  the  worn  fibres  of  old  garments, 
but  from  new  linen  and  new  cotton  pieces,  the  paper  of  the  Bank  note  is  ex- 
tremely strong.  Mr,  Portal,  the  manufacturer,  supplied  a  simply  constructed 
machine  for  testing  this.  It  was  seen  by  trial  that  iu  its  water-leaf  (or  un- 
sized) condition,  a  Bank  note  will  support  3(ilb.,  and  that  when  one  grain  of 
size  has  been  diffused  through  it,  it  w  ill  then  lift  half  a  hundred-weight. 

The  processes  of  the  printing  the  Bank  note  were  then  adverted  to.  Tlte 
bulk  of  the  note  is  printed  irora  a  steel  plate,  the  identity  of  which  is  secured 
by  the  process  of  transferring.  The  paper  is  moistened  for  printing  by  water 
driven  through  its  pores  under  the  pressure  of  the  atmosphere  admitted  into 
the  exhausted  receiver  of  an  air-pump.  'J  his  process  was  invented  by  the 
late  Mr.  Oldham  about  twenty-five  years  ago,  who,  at  the  same  time,  sug- 
gested its  application  to  pickling  m  at.  Mr.  Payne's  more  recent  patent  for 
preserving  timber  is  derived  from  the  same  princii)le.  In  the  Bank  of  England 
30,000  double  notes  are  thus  moistened  in  the  space  of  an  hour.  The  ink 
used  in  plate-printing  is  made  at  the  Bank  from  linseed  oil  and  the  charred 
husks  and  vines  of  Rhenish  grapes.  This  Frankfort  black  (as  it  is  called) 
affords  a  characteristic  velvety  black  very  distinguishable  in  the  left-hand 
corner  of  the  note.  Inks  in  forgeries  have  usually  a  bluish  or  brownish 
hue.  The  D  cam  invented  by  Mr.  Oldham,  perfects  every  impression  when 
once  drawn  through  the  press.  Several  impressions  were  taken  during  the 
discourse  from  one  of  the  Bank  plates.   The  numbering  and  cipher  printing 
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nre  also  executed  in  one  of  the  presses  in  use  at  the  Bank;  and  a  large  model 
was  dissected  to  show  with  what  certainty  carriage  to  tens,  hundreds,  &c.  was 
effected  by  means  or  an  extra  stud  on  the  spur  of  the  tenth  wheel.  The  com- 
bination of  plate  with  type  printing  is  itself  a  great  security  against  a  success- 
ful forgery  of  a  Bank  note.  All  that  now  remains  is  the  signature  of  the 
clerk.  This  is  chiefly  valuable  as  a  moral  restraint  against  counterfeits.  At 
the  same  time  the  nicety  of  adjustment  in  Bank  paper  manufacture  is  evinced 
by  its  being  suited  both  to  the  printer,  who  requires  the  least,  and  to  the 
penman  who  requires  the  greatest  quantity  of  size  in  the  paper  to  fit  it  for 
their  respective  purposes. 

The  pro':^ess  of  splitting  a  Bank  note  was  explained,  and  a  large  sheet  of 
paper  was  split,  having  previously  been  pasted  between  two  pieces  of  calico. 
The  attraction  of  the  calico  to  the  paper  being  greater  than  that  of  the  sur- 
faces to  each  other,  they  .-eparate  under  an  equable  pull  in  opposite  directions. 
This  practice  never  could  be  used  for  any  fraudulent  purpose  in  Bank  notes, 
because  the  printed  surface  is  that  which  receives  the  water-mark ;  conse- 
quently the  other  unprinted  surface  could  not  retain  more  than  the  faintest 
trace  of  it.  In  conclusion,  the  great  diminution  of  forgeries  since  the  aboli- 
tion of  capital  punishment  for  that  crime  was  noticed;  and  a  hope  was  ex- 
pressed that  the  abatement  of  an  offence  w^hich  education  was  once  supposed 
to  promote  might  be  attributed  to  the  diifasion  of  useful  instruction  combined, 
as  it  generally  is,  with  moral  and  religious  influences.— No.  1165. 


MACHINE  EOE  THE  SHIPMENT  OF  COAL. 

The  Committee  of  the  Glamorganshire  Canal  Company  have 
awarded  the  prize  of  100  guineas  for  the  best  machine  for  transfer- 
ring Coal  from  barges  into  the  holds  of  vessels.  There  being  134 
competitors,  a  gTeat  nimiber  of  models  were  exhibited  at  the  Cardiff 
Arms  Inn,  Cardiff ;  when  the  committee  decided  that  the  prize 
should  be  divided  between  Mr.  Gr.  W.  Armstrong,  of  Newcastle- 
upon-Tyne,  and  Mr.  W.  D.  Burlinson,  of  Sunderland.  The  machine 
designed  by  Mr.  Armstrong  consists  of  a  crane,  worked  by  hydraulic 
pressure.  The  cyhnder  and  piston  for  raising  the  coals  are  placed 
underground,  and  a  separate  cylinder  produces  the  circular  motion 
of  the  jib.  The  movements  are  stated  to  be  effected  with  great 
delicacy  and  precision  by  means  of  operating  on  two  valves.  The 
water  pressure  is  obtained  from  a  small  pump,  which,  forcing  the 
water  into  the  cyhnder,  having  a  loaded  plunger,  in  its  constant 
endeavour  to  descend,  keeps  up  a  uniform  pressure  on  the  machine. 
Mr.  Burhnson's  machine  consists  of  a  lever,  about  33  feet  long,  fixed 
on  a  shaft  two-thirds  from  its  upper  end,  on  which  a  leading  pulley 
revolves.  A  steam  engine  of  20-horse  power  works  two  of  these 
levers.  When  tlie  coal  box  is  raised,  by  the  ropes  being  wound  over 
rollers  to  the  end  of  the  lever,  its  weight  causes  it  to  descend  to  the 
deck  of  the  ship  ;  and  when  the  coal  is  discharged,  a  counterbalance 
at  the  lower  end  of  the  lever  brings  it  back  to  its  former  position. — 
Architect^  No.  74. 

THE  EUSTON  PAVEMENT. 

Mr.  W.  Taylor,  in  a  paper  communicated  to  the  Institution  of 
Civil  Engineers,  states  that  he  tried  a  paving  experiment  about 
ten  years  ago,  by  covering  a  surface  subject  to  very  heavy  traffic, — 
and  subsequently,  about  five  years  since,  entirely  paving  the  De- 
parture side  of  the  Euston  Station  of  the  London  and  North- 
Western  Kailway  in  a  peculiar  manner.    The  system  was  on  entu'ely 
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new  principles.  The  method  employed  was,  after  removing  the 
subsoil  to  the  depth  of  16  inches,  to  lay  a  thickness  of  4  inches  of 
strong  gravel,  equally  and  well  rammed,  then  another  layer  of  gravel 
mixed  with  a  small  quantity  of  chalk,  or  hoggin,  for  the  purpose  of 
giving  elasticity,  the  ramming  being  contmued  as  before ;  a  third 
coat,  of  the  same  materials,  was  then  laid  and  rammed,  a  regular 
degree  of  convexity  of  surface  being  preserved.  The  stones  used  were 
Mount  Sorrel  granite,  dressed  and  squared  into  regular  masses  of  4 
inches  deep,  3  inches  thick,  and  4  inches  long :  these  stones  were 
laid  in  a  bed  of  fine  sand  1  inch  in  thickness,  equally  spread  over 
the  surface  of  the  sub-stratum,  and  they  were  carefully  placed,  so 
that  no  stone  should  rock  in  its  bed.  The  whole  surface  was  then 
well  driven  down  with  wooden  rammers,  weighing  55  pounds  each. 
The  small  size  of  the  stones  enabled  them  to  be  well  rammed  home, 
so  that  the  surface  of  the  pavement  never  sank,  and  the  hardness 
and  toughness  of  the  material  prevented  the  stones  from  being  worn 
down  by  any  traffic,  however  heavy.  It  was  stated  that  this  system 
was  found  infinitely  preferable  to  the  employment  of  large  stones, 
and  the  statement  of  cost  was  vastly  in  its  favour ;  the  price  of  the 
ordinary  kind  of  granite  paving,  in  London,  being  18s.  per  super- 
ficial yard,  and  the  maximum  cost  of  the  new  or  "  Euston  "  pave- 
ment, including  the  sub-stratum,  9^^as  not  12s.  per  yard,  and,  deducting 
the  value  of  the  old  stones,  not  (in  this  latter  case)  claimed  by  the 
contractor,  the  nett  cost  would  only  be  9s.  per  yard. — Atkenaum, 
No.  1166. 


DRY-EOT  IN  BUILDINGS. 

A  COMMUNICATION  was  made  at  a  late  meeting  of  the  Linnsean 
Society  respecting  a  peculiar  form  of  Dry-rot  which  spread  with 
extreme  rapidity  in  the  church  of  King's  Wear,  Devonshire,  by 
means  of  long,  byssoid,  rope-like  shoots,  different  in  the  mode  of 
their  development,  except  on  a  very  small  scale,  from  anything  which 
had  before  come  within  our  notice.  A  still  more  curious  case,  whicli 
we  are  inclined  to  refer  to  dry-rot,  has  lately  been  sent  to  us  for 
inspection,  reminding  us  of  the  mural  leprosy  of  J udsea,  attacking, 
as  it  does,  and  more  or  less  destroying,  not  merely  the  timber,  but 
the  solid  walls  themselves.  It  occurred  in  an  old  house  near  Erith, 
on  the  banks  of  the  Thames,  where  it  has  penetrated  into  every 
crevice  in  and  between  the  walls  and  wood-work,  separating  the 
bricks  and  mortar,  and  rendering  the  whole  so  friable  that  the  walls 
must  be  rebuilt,  to  prevent  their  falling  down.  The  mycelium  here 
forms  a  widely-expanded  network  of  threads,  which  are  twisted 
together  in  every  possible  way,  so  as  to  form  anastomosing  strings, 
of  considerable  tenacity,  as  thick  as  small  pack-thread.  A  strong 
solution  of  corrosive  subhmate  is  an  effectual  cure  for  such  affec- 
tions, where  it  is  possible  to  apply  it ;  but  where,  as  in  the  present 
instance,  the  plague  infects  the  whole  substance  of  the  structure, 
destruction  seems  to  be  the  only  remedy.  The  circumstance  of  the 
mycelium  penetrating  into  the  mortar  and  brickwork  to  such  an 
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extent  appears  to  be  new  :  at  least  we  do  not  recoUect  to  have  heard 
anything  of  the  kind  before. —  Gardeners^  Chronicle. 


GIGANTIC  CHIMNEY  AT  BOSTON,  U.  S. 

The  JS'ew  England  Griass  Company,  at  East  Cambridge,  Iiave 
lately  had  erected  a  chimney  230  feet  high,  and  tapermg  from  25  to  13 
feet  diameter.  We  learn  from  an  American  paper  that  it  is  octa- 
gonal in  form,  and  built  of  brick  on  a  granite  base  36  feet  in  diame- 
ter. There  is  a  chimney  within  a  chimney,  closing  at  the  top, 
formmg  a  central  flue  of  7  feet  diameter.  Three  horizontal  flues 
from  the  furnaces  are  carried  in  beneath  to  the  perpendicular  one  ; 
though  so  constructed  that  additional  flues,  if  necessary,  may  be 
added.  Thus,  through  the  one  cone,  all  the  smoke  from  the  several 
furnaces  will  be  carried,  and  a  group  of  smaller  ones  will,  therefore, 
be  demolished.  800, ('00  bricks,  and  100  cubic  yards  of  granite, 
were  required  in  the  erection. 


MODEL  STEAM-ENGINE  CHIMNEY. 

An  American  writer  (H.  F.  Fairbain)  pronounces  the  chimney  of 
the  West  Middlesex  Water- Works  Company,  at  Turnham  Green,  to 
be  the  finest  ever  erected  in  England.  (Mr.  Tierney  Clark,  we 
beUeve,  is  the  designer).  "It  is,"  he  says,  "more  beautiful  as  a 
column  than  the  monument  of  London.  It  is  crowned  by  a  Corin- 
thian cap,  in  fine  proportion  with  every  other  part  of  this  noble 
specimen  of  a  steam-engine  chimney,  which  is  only  deficient  in  the 
inferior  colour  of  the  bricks  of  which  it  is  built,  and  in  its  position, 
which  is  neither  on  elevated  ground  nor  in  a  part  of  the  country 
where  its  beauties  can  be  very  fully  displayed.  The  proportions  of 
this  chimney  are  considered  to  be  complete."  Length  of  shaft  eight 
times  the  diameter  of  the  base ;  diameter  of  the  top,  one-half  that 
of  the  base. — Mechanic^  Magazine^  No.  1415. 


EEMOYING  A  CHUECH  AT  LIYEEPOOL. 

In  consequence  of  the  enlargement  of  the  London  and  North- 
Westem  Railway  Company's  station,  the  Church  for  the  Blind,  for- 
merly situated  in  Lord  Nelson- street,  Liverpool,  has  been  removed 
carefuUy,  piece  by  piece,  from  its  previous  "location,"  and  rebuilt, 
exactly  in  its  former  style  and  size,  by  Messrs.  S.  and  J.  Hohne. 
Each  piece  of  stone  was  carefully  marked  previous  to  removal. 


tebay's  planning  eule. 
Me.  Tebay's  scales,  sold  under  this  title,  have  the  great  advan- 
tage over  those  generally  in  use,  that  the  number  of  scales  requu'ed 
are  all  contained  on  one  simple  strip  of  wood,  arranged  so  that  each 
scale  of  divisions  reads  to  the  edge  of  the  rule ;  so  that  the  required 
distances  may  be  "  set  off'"  with  a  pencil,  and  the  use  of  the  com- 
passes dispensed  with.  All  the  scales  are  arranged  according  to 
equal  subdivision  :  thus,  8  on  the  \t\v  scale  is  equal  to  4  on  the  ^th, 
2  on  the  5,  and  1  on  the  1-in.  scales.    The  lOths  and  12ths,  subdi- 
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visions,  are  at  opposite  ends  of  the  rule,  so  that  all  the  scales  of  each 
class  may  be  read  off  the  edge,  from  the  smallest  scale  to  the  largest, 
by  merely  reversing  the  rule  sideways,  vfhich  is  easily  done  in  tlie 
left  hand,  being  that  in  vrliich  the  rule  is  held  when  used.  These 
scales  must  be  cheapened,  and  will  then  doubtless  come  into  use. — 
Builder,  No.  372. 


CLIFF  BLOWN  UP  AT  SEAFORD. 

On  September  19,  a  grand  explosion  of  27,0001b.  of  gunpowder  by 
the  voltaic  spark  took  place  at  Seaford,  the  object  being  to  arrest 
the  encroachment  of  the  sea,  and  prevent  the  beach  from  drifting. 
The  works  w^ere  executed  and  prepared  by  the  Sappers  and  Miners. 
The  cliff  was  penetrated  from  above  by  five  shafts  41  feet  each  in 
depth,  for  a  charge  of  6001bs.  of  gunpowder  ;  and  a  gallery,  6  feet 
higli  and  5  feet  wide,  penetrated  below  from  the  face  of  the  cliff  to  a 
length  of  80  feet  into  its  interior,  with  two  smaller  branch  galleries 
3  feet  in  heiglit,  each  terminating  in  a  chamber  6  feet  6  in.  square 
in  cubic  measure,  and  containing  12,0001bs.  of  powder.  Sh'  Jolm 
Burgoyne  had  the  management  of  the  works,  which  were  personally 
superintended  by  Captain  Froome.  The  voltaic  batteries  were  under 
the  charge  of  Mr.  Ward. 

The  operation  was  completely  successful.  The  galleries  and 
chambers  filled  with  gunpowder  were  fired  by  tlie  voltaic  battery 
placed  behind  the  cHff ;  when,  in  presence  of  a  vast  number  of  spec- 
tators, an  immense  mass  of  cliff,  at  least  100  feet  in  height,  twice  as 
broad,  and  running  out  to  a  point  about  300  feet,  bent  forwards  to- 
w^ards  the  sea,  cracked  in  all  directions,  crumbled  into  pieces,  and 
fell  upon  the  beach  in  front  of  it,  forming  a  bank  down  which  large 
portions  of  the  falling  mass  glided  slowly  into  the  sea  for  several 
yards,  like  a  stream  of  lava  flowing  into  the  water.  As  in  previous 
instances,  there  was  no  very  loud  report,  though  a  rumbling  noise 
was  heard,  and  a  tremulous  vibration  w^as  felt  nearly  three  miles  off. 
A  cliimney  fell  at  the  village,  three  quarters  of  a  mile  off.  The 
mass  separated  was  larger  than  expected,  and  is  thought  to  have 
comprised  at  least  300,000  tons.  The  effect  of  the  first  discharge 
was  so  great,  and  the  ground  was  so  loosened  near  the  telegraph - 
house,  that  the  upper  charges  were  not  fired.  The  beach  is  about 
200  feet  wide  at  low  water,  as  was  the  case  at  the  time  of  the  explo- 
sion, and  that  space  was  more  than  covered.  The  explosion  at  Dover 
was  performed  with  a  smaller  quantity  of  gunpowder,  but  the  work 
done  was  greater  there,  as  there  was  a  natural  cleft  behind.  It  is  to 
be  presumed  that  some  future  means  of  fixing  the  sea-wall  thus 
formed,  so  as  to  prevent  its  being  washed  away  in  course  of  years, 
will  be  taken  ;  otherwise  throwing  the  cliff  into  the  sea  might  only 
tend  to  accelerate  the  mischief  by  bringing  the  material  premature!}' 
within  the  destructive  influence  of  the  waves. — Builder^  No.  399. 

EXPLOSIONS  IN  COAL  MINES. 

A  PAPER  has  been  read  to  the  Institution  of  Civil  Engineers,  en- 
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tilled  "  A  comparative  View  of  the  recorded  Explosioiis  in  Coal 
Mines,"  by  Mr.  William  West.  The  reports  of  Faraday,  Lyeil,  De 
la  Beche,  Playfau^,  and  others,  were  analyzed  and  tabulated,  from 
wJiieh  it  appeared,  that  tendencies  towards  a  dangerous  condition 
existed  m  mines  reputed  to  be  comparatively  safe  ;  and  that  these 
tendencies  were  so  numerous,  and  varied  so  suddenly  in  their  nature 
ajid  extent,  as  to  necessitate  attention  to  every  kind  of  precaution. 

The  compatibility  oT  general  good  ventilation  with  the  occasional 
occm'rence  of  the  most  fatal  explosions  was  particularly  dwelt  on. 
The  v/itnesses  on  the  inquests  after  the  TIaswell  and  the  Jarrow 
accidents  agreed  that  the  "  ventilation  was  perfect,"  "  the  pit  full  of 
ah',"  and  "  the  air  quite  good,  and  plenty  of  it."  The  fault,  then, 
did  not  he  in  the  quantity  of  air,  but  rather  in  the  difficulty  of  direct- 
ing it  so  generally  throughout  ail  parts  of  the  mine  as  to  sweep 
away  the  gas  as  it  was  produced.  The  "  splits"  for  the  air  were  no- 
ticed, and  the  condition  of  the  goaf,  tlie  pockets  of  gas  formed  in  the 
roof,  and  the  sudden  irruptions  from  the  occasional  falls  in  the  goaf 
and  old  stalls,  were  dwelt  on  at  great  length  ;  and,  combined  with 
the  injudicious  use  of  unprotected  liglits,  and  the  liability  of  acci- 
dent to  the  lamps,  were  shown  to  have  been  the  probable  cause  of 
all  the  explosions. 

The  precautions  for  saving  life  on  the  occurrence  of  accidents,  such 
as  abolishing  bratticed  shafts,  and  sinking  a  pair  at  each  mine,  at 
such  distances  apart  as  should  insure  one  remaining  intact,  in  case 
of  an  explosion  injuring  the  other  ;  the  "  scaling  olF"  of  a  portion  of 
the  fresh  air  for  the  exhausting  furnace,  and  conducting  the  return 
air  into  the  upcast  shaft  at  some  height  above  the  fire  ;  together 
with  several  minor  details  for  insuring  the  constant  working  of  the 
exhausting  apparatus  to  draw  off  the  fatal  "  after-damp,  or  choke- 
damp      were  strongly  insisted  on. 


VENTILATION  OF  COLLIEEIES. 

On  'Noy.  11,  a  paper  was  read  to  the  Institution  of  Civil  Engineers, 
entitled  "  The  Ventilation  of  Collieries  theoretically  and  practically 
considered,"  by  Mr.  W.  P.  Struve. 

The  author  commenced  by  showing  that  the  general  principles 
which  ought  to  govern  the  ventilation  of  collieries  were — 

1st.  That  a  current  of  air  through  the  channels  of  collieries,  at  a 
velocity  of  five  feet  per  second,  was  sufficient  for  most  purposes. 

2nd.  That  a  current  exceeding  that  velocity  would  only  be  attained 
at  the  expense  of  leakage  and  other  evils. 

3rd.  That  in  order  to  obtain  the  requisite  supply  of  fresh  air,  the 
channels  of  a  coUiery  or  mine  ought  to  be  enlarged,  according  to  the 
exigency. 

In  the  process  of  laying  out  a  mine,  a  subdivision  occurred  by 
which  the  workings  were  apportioned  into  numerous  compartments, 
which  facilitated  the  system  of  splitting  the  current  of  air,  or  divert  • 
ing  it  into  numerous  channels,  giving  to  each  compartment  a  sepa- 
rate and,  therefore,  more  effi)ctive  ventilating  force  :  at  the  same  time 
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the  area  of  the  channel  was  enlarged,  and  the  aggregate  length  of  the 
air  tube  shortened,  so  that  it  was  quite  impracticable  to  pass  through 
the  workings  of  a  mine  300  cubic  feet  of  air  per  minute  for  each 
man  employed. 

The  details  of  two  experiments  at  the  Eaglesbush  and  Ynis  David 
Collieries,  where  the  air  was  pumped  out  by  Mr.  Struve's  Mine  Ven- 
tilator, showed  that  a  large  proportion  of  the  air  was  drawn  from  the 
old  workings  and  the  "goaf"  or  broken  ground  surrounding  the 
colliery,  and  did  not  come  down  the  in-take  shaft,  and  traverse  the 
actual  workings,  as  it  ought  to  have  done. 

In  both  these  cases,  the  enlarging  and  sphtting  of  the  air-channels, 
so  as  to  reduce  the  velocity  of  the  air  to  about  three  feet  or  four  feet 
per  second,  would  have  produced  most  beneficial  results. 

These  principles  were  shown  to  have  been  lost  sight  of  in  the 
majority  even  of  the  great  collieries,  and  the  power  of  rarefaction  by 
a  furnace  was  trusted  to  for  dragging  the  long  column  of  air  over  and 
through  innumerable  impediments. 

The  experiments  of  Mr.  Nicholas  Wood,  Mr.  Gr.  Elliot,  Mr.  H. 
Yivian,  and  other  mining  engineers,  were  quoted,  to  demonstrate  the 
insufficiency  of  the  "  steam  jet,"  as  a  means  of  promoting  ventilation ; 
showing  that  it  was  a  wasteful  apphcation  of  power,  when  compared 
with  the  steam  force  employed  to  work  the  lecturer's  own  Mine 
Ventilator  at  the  Eaglesbush  Colliery. 

At  the  meetings  on  Nov.  26  and  Dec.  3,  the  discussion  on  Mr. 
Struve's  paper  was  continued,  to  the  exclusion  of  every  other  sub- 
ject. The  difficulties  found  in  using  mechanical  exhausters  were  attri- 
buted in  a  great  degree  to  the  small  size  of  the  inlet  and  outlet  valves ; 
the  improvements  introduced  by  Dr.  Arnott  in  the  apparatus  for 
ventilating  the  New  County  Hospital,  at  York,  were  instanced  as 
examples  of  the  necessity  for  using  curtain  valves,  of  large  area,  for 
the  machines,  as  it  had  been  found  that  as  the  dimensions  of  the 
valves  were  increased,  the  power  required  to  work  the  machines  di- 
minished. The  application  of  small  water-power  engines,  Hke  those 
made  by  Mr.  Armstrong  (of  Newcastle)  for  givmg  motion  to  the 
ventilating  machines,  was  recommended  as  very  efiective  and  most 
economical. 

On  Dec.  the  10th,  the  discussion  on  Mr.  Struve's  paper  was  con- 
tinued throughout  the  evenmg.  The  steam  jet,  in  its  apphcation  to 
the  upcast  shaft,  was  again  considered :  it  was  argued,  that,  like  the 
furnace,  it  did  not  produce  any  pulsation  in  the  current  of  air  which 
was  so  very  wasteful  of  the  power  for  giving  motion  to  all  means  of 
mechanical  ventilation ;  and,  therefore,  that  by  the  accepted  laws  of 
physics,  the  steam  jet  setting  in  motion  a  body  of  air  which  conti- 
nued to  flow  without  intermission  through  the  galleries  and  the  up- 
cast shaft,  subject  only  to  the  deduction  for  the  pressure  of  the  at- 
mospliere,  and  the  friction  of  the  column  of  air  on  the  surface  over 
which  it  passed,  was  prejudicial. 

In  summing  up  the  discussion,  the  Evidence  given  before  the 
Ilouse  of  Lords,  in  1849,  was  again  minut-ely  analysed,  with  the 
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view  of  snowing  that  the  deductions  previously  drawn  were  not  cor- 
rect, inasmuch  as  the  results  obtained  were  owing  to  temperature, 
and  not  to  the  exhaustion  created  by  the  steam  jet.  The  published 
opinion  of  M.  Combes, — "that  the  useful  effect  of  the  steam  em- 
ployed to  produce  the  motion  of  the  air,  by  projecting  it  into  a  tube, 
is  in  all  cases  much  below  what  it  is  capable  of  producing  when  ap- 
plied to  a  steam-engine  working  mechanical  ventilators  of  the  most 
imperfect  description,"  was  quoted  in  support  of  these  views. 

EDV^ARDS'S  ATMOPYEE. 

ACCOEDING  to  Dr.  Arnott,  England,  of  all  countries,  is  the  most 
extravagant  in  the  use  of  fuel.  The  comparative  cheapness  of  coal 
in  Britain  is  the  cause  of  this  carelessness.  The  inconveniences, 
however,  occurring,  in  large  towns,  especially  where  manufactories 
are  numerous,  from  the  diffusion,  in  the  shape  of  smoke,  of  the  un- 
consumed  particles  of  the  fuel,  and  the  consequent  deterioration  of 
health,  have  prompted  the  invention  of  many  methods  for  the  pre- 
vention and  destruction  of  smoke.  One  of  the  most  novel  of  these 
inventions  is  suggested  by  Mr.  D.  O.  Edwards ;  it  is  named  the 
"  Atmopyre,"  or  solid  gas  fire.  A  small  cylinder  of  pipe  clay,  varying 
in  length  from  2  to  4  inches,  perforated  with  holes  the  fiftieth  of  an 
inch  in  diameter,  in  imitation  of  Davy's  Safety  Lamp,  is  employed. 
The  cylinder  has  a  circular  hole  at  one  end,  which  fits  upon  a  "  fish- 
tail" burner  ;  gas  is  introduced  into  the  interior  of  the  cylinder,  with 
the  air  of  which  it  becomes  mixed,  forming  a  kind  of  artificial  fire- 
damp. This  mixture  is  ignited  on  the  outside  of  the  vessel,  and 
bums  entirely  on  the  exterior  of  the  earthenware,  which  is  enveloped 
in  a  coat  of  pale  blue  flame.  The  clay  cyhnder,  which  Mr.  Edwards 
calls  a  "hood,"  soon  becomes  red  hot,  and  presents  the  appearance 
of  a  solid  red  flame.  All  the  heat  of  combustion  is  thus  accumu- 
lated on  the  clay,  and  is  thence  radiated.  One  of  these  cylinders  is 
heated  to  dull  redness  in  a  minute  or  two  ;  but  an  aggregate  of  these 
"hoods"  placed  in  a  circle  or  cluster,  and  enclosed  in  an  argillaceous 
case,  is  heated  to  an  orange-colour,  and  the  case  itself  becomes 
bright  red.  By  surrounding  this  "  solid  gas  fire"  with  a  series  of 
cases,  one  mthin  another,  Mr.  Edwards  has  obtained  a  great  inten- 
sity of  heat,  and  succeeded  in  melting  gold,  silver,  copper,  and  even 
iron.  Mr.  Palmer,  the  engineer  of  the  Western  Gas-hght  Company, 
by  burning  2  feet  of  gas  in  an  Atmopyre  of  twelve  "hoods,"  raised 
the  temperature  of  a  room  measuring  8,551  cubic  feet,  5°  of  Faliren- 
heit  in  seventeen  minutes.  The  heat  generated  by  burning  gas  in 
this  way  is  100  per  cent,  greater  than  that  engendered  by  the  ordi- 
nary gas  flame  when  tested  by  the  evaporation  of  water.  25  feet  of 
gas  burnt  in  an  Atmopyre  per  hour,  produce  steam  sufficient  for  a 
1-horse  power.  Hence  the  applicability  of  the  invention  to  baths, 
brewing,  &c.  The  inventor's  attention  has  been  chiefly  directed  to 
the  warming  of  invalids'  apartments  ;  and  for  this  purpose  he  em- 
ploys the  following  apparatus: — A  battery  of  twelve  "hoods"  is 
enclosed  in  an  earthenware  case,  which,  becoming  heated  to  5COs. 
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Fahrenlieit,  forms  a  repository  of  heat.  This  is  placed  in  an  outer 
case  of  china,  terra  cotta,  or  any  other  ornamental  ware.  The  pro- 
ducts of  combustion  are  carried  away  by  a  small  pipe  into  the 
chimney.  It  would  be  better  to  let  this  pipe  remain  in  alto-relievo 
in  the  apartment.  The  fresh  air  is  brouoht  from  outside  the  dwell- 
ing through  a  tube  about  6  in.  in  diameter,  which  communicates,  by 
means  of  a  valvular  iron  plate,  with  the  space  between  the  tw^o  cases. 
The  air  ascen-^ls  in  this  area  in  large  quantities,  is  warmed  in  its 
transient  contact  w^ith  the  inner  case,  enters  the  room  through  large 
holes  in  the  top  of  the  stone,  at  a  blood-temperature,  and  spreads 
equally  through  the  apartment.  This  fire  presents  a  cheerful  aspect 
through  the  wide  orifice  of  the  stone,  which  is  covered  witli  glass, 
and  is  visible  to  every  inmate.  The  expense  of  such  a  fire  is  sixpence 
a  day,  at  the  present  price  of  gas  :  and  its  application  to  cooking, 
evaporating  liquids,  desiccating  aromatic  plants,  &c.,  is  decidedly 
economical.  Hydj'ogen  burnt  in  the  "Atmopyre"  produces  great 
heat,  and  a  very  bright  fire. — Lancet. 


VENTILATION  OF  HOSPITALS  AND  OTHEE  BUILDINGS. 

The  conditions  prescribed  for  Dr.  Arnott  with  respect  to  the 
Ventilation  of  the  York  County  Hospital,  now  in  progress,  were  the 
forcing  of  a  sufficient  quantity  of  air  into  the  building  every  minute, 
and  the  means  of  measuring  that  quantity  exactly  :  2000  cubic  feet 
a  minute  was  the  amount  determined  on,  and  it  was  desired  that 
the  apparatus  should  be  as  nearly  self-acting  as  possible. 

To  meet  these  requirements,  a  pump  has  been  constructed,  con- 
sisting of  a  weigh-beam,  with  a  gasometer  (a  bell-shaped  metal 
vessel)  working  in  a  trough  of  water  at  one  end,  and  a  counterpoise 
at  the  other.  The  gasometer  is  about  6  feet  diameter,  and  holds 
125  cubic  feet  of  air.  Every  time  the  gasometer  descends  or  ascends, 
its  contents  are  discharged  into  air-drains  leading  to  the  building ; 
and  tliis  being  made  to  occur  sixteen  times  in  a  minute,  the  requi- 
site 2000  feet  of  air  are  delivered. 

To  give  motion  to  the  machine,  the  well-known  property  in  fluids 
of  transmitting  pressure  equally  in  all  directions  was  had  recourse 
to.  An  inch  pipe  from  a  cistern  of  water  60  feet  above  the  appa- 
ratus gives  a  pressure  of  30  lbs.  on  the  square  inch,  and  this,  acting 
on  a  syringe  12  inches  long,  with  a  piston  2  inches  in  diameter,  is 
sufficient  to  force  up  the  gasometer,  which,  being  heavier  than  the 
counterpoise,  again  descends  by  its  own  weight :  of  course,  if  the 
column  of  water  were  120  feet  long,  half  the  quantity  of  water 
would  do  the  same  work.  By  the  arrangement  we  are  describing, 
the  quantity  of  water  used  per  day  is  1440  gallons,  which  at  the 
Manchester  rate  would  cost  4id.  per  day,  if  Avasted  ;  but,  inasmuch 
as  it  is  uninjured  and  unsoiled,  it  may  be  used  for  domestic  pur- 
poses, and  so  would  cost  nothing.  To  prevent  the  pipes  from 
being  burst  by  the  shutting  ofi"  of  the  column  of  water,  an  air-vessel 
is  provided  near  the  syringe  ;  by  which,  and  other  ingenious  ar- 
rangments,  the  general  idea  we  have  indicated  is  carried  out. — 
Bicilder,  No.  403. 
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YENTILATION  OF  WOEKHOUSES. 

SiE  John  Walsham  has  devised  a  very  simple  plan  for  Yenti- 
lating  Workhouses,  which  has  proved  effectual  in  the  several  Unions 
where  it  has  been  introduced ;  and  would,  no  doubt,  be  equally 
available  for  hospitals,  factories,  or  v\^orkhouses.  It  consists  of  zinc 
tubes,  three  niches  in  diameter,  perforated  at  the  sides,  towards  the 
bottom,  with  holes  of  ^^th  of  an  inch  diameter ;  these  are  carried 
across  the  ceiling  of  the  room,  suspended  by  hooks,  and  taken 
through  the  walls  to  the  open  air,  where  they  terminate  in  perfo- 
rated convex  ends,  provided  with  caps,  hung  by  a  small  chain,  to 
cover  the  end  most  exposed  to  the  wind  in  extremely  cold  weather. 
Three  tubes  will  suffice  for  a  room  23  feet  by  16,  or  in  that  propor- 
tion for  larger  apartments,  intervals  of  about  10  feet  in  the  length 
of  the  room  being  ordinarily  the  just  medium.  They  can  be  fixed 
at  5d.  per  foot  run.  Mr.  Bridgham,  master  of  the  Loddon  Union- 
house,  describes  them  as  most  beneficial  there,  particularly  in  the 
sleeping-rooms.  "  The  inmates  are  very  pleased  with  them  :  many 
were  fearful  they  would  take  cold  from  them ;  but  they  are  now 
satisfied  that  there  is  not  any  draft  occasioned  in  the  room  by 
them."  In  the  Bishop  Stortford  Union,  "in  a  sick  ward,  with 
cases  of  a  loathsome  and  offensive  kind,  tainting  the  air  to  such  an 
almost  incredible  extent  that  few  gentlemen  of  the  Committee  would 
go  into  it,  the  effect  was  so  good  that  the  guardians  gave  an  order 
to  ventilate  the  whole  house." 


EOWAN  AND  SONS'  METHOD  OF  VENTILATIN&  FACTOEIES. 

An  entirely  new  system  of  Yentilation  has  been  discovered  by 
these  eminent  practical  engineers,  and  has  been  successfully  adopted 
in  then*  new  estabhshoient  at  Belfast.  The  whole  application  of 
the  system  is  partly  confined  to  the  rows  of  hollow  columns  which 
support  the  floors  of  the  building.  A  sufficient  opening  is  made 
near  the  upper  part  of  the  column  to  admit  a  ventilator,  which  is 
placed  in  a  position  to  receive  a  portion  of  the  fresh  air  constantly 
supplied  by  the  outer  door  of  the  building.  The  columns  are  placed 
directly  one  above  the  other  {as  is  the  case  in  other  mills),  so  as  to 
fomi  a  complete  funnel,  carrying  off  all  foul  evaporations  at  top  of 
the  mill ;  vrhile  the  columns  are  so  constructed  that,  on  the  upper 
extremity  of  each,  a  trumpet-shaped  conveyancer  attaclied  completes 
the  apparatus,  and  will,  when  carried  out,  perform  the  most  perfect 
ventilation  beyond  the  possibility  ot  failure.  In  addition  to  the 
above  are  ventilators  placed  at  the  top  of  each  window,  inside,  act- 
ing independently  of  the  central  columns,  on  a  new  principle,  which 
conducts  the  evaporarion  at  once  from  tlie  room  in  which  it  is 
placed,  by  a  funnel  being  built  in  the  v/all,  whence  it  is  discharged 
beneath  the  wmdow-sill  of  the  next  story.  In  this  ventilator,  which 
extends  across  the  whole  breadth  of  window,  is  a  moveable  valve 
which  is  worked  like  the  throttle- valve  of  a  steam  engine,  and  can 
be  set  at  pleasure  by  a  cord  being  attached  to  it. — The  Norlhem 
Whig. 
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SHERIIfGHAM's  VENTILATING  YALVE. 

Me.  SheringhaMj  the  inventor  of  this  new  means  for  supplying 
rooms  with  fresh  air,  states  that  Dr.  Arnott's  Ventilating  Valve,*  and 
the  others  upon  that  principle,  are  beneficial  when  a  fire  is  used  in 
the  lower  part  of  tlie  chinmey  flue  in  which  those  valves  are  intro- 
duced, and  where  there  is  consequently  a  strong  upward  current  of  air 
rarefied  by  the  heat  from  below  ;  but  where  there  is  a  down  draught 
by  that  flue,  as  in  the  case,  for  example,  of  what  is  called  a  "  smoky 
chimney,"  they  are,  during  the  continuance  of  the  downward  draught, 
entirely  inoperative  ;  and  it  is  apprehended  that  Dr.  Chowne'sf  plan 
is  not /r^^  from  the  same  objection.  All  these  plans,  therefore,  are 
inoperative  when  a  ventilator  is  much  wanted.  Dr.  Arnott's  valves 
and  Dr.  Chowne's  syphon  are  not  constructed  for  the  admission  of 
external  air ;  but  their  proposed  action  contemplates  the  requisite 
supply  of  unvitiated  air  for  the  support  of  hfe,  and  other  combustion, 
by  drafts  through  the  fortuitous  cracks  and  crevices  afibrded  by  the 
im.perfect  fittings  of  our  dwelling-rooms,  or  otherwise  by  open  doors 
or  windows.  It  is  the  design  of  Mr.  Sheringham's  invention,  that 
all  the  advantages  of  due  ventilation  shall  be  afibrded  without  the 
agency  of  any  such  objectionable  or  adventitious  drafts. 

Arrangements  such  as  are  sometimes  introduced  in  the  windows 
of  churches,  resemble  in  some  respects,  it  is  conceded,  the  plan  con- 
trived by  Mr.  Sheringham ;  but  they  fail  to  satisfy  the  requirements 
of  position,  direction,  cheapness,  and  susceptibility  of  general  adap- 
tation, without  discomfort  or  defacement  of  internal  decoration. 

The  Ventilator  contrived  by  Mr.  Sheringham  is  as  follows  : — A 
flap,  with  quadrant  ends  at  right  angles  to  it,  is  constructed  to  fit 
into  a  frame  in  the  form  of  a  parallelogram  :  to  each  lower  corner  of  the 
flap  is  a  pin,  which  pins  work  in  corresponding  sockets  at  the  lower 
corners  of  the  opening  of  the  frame.  The  flap,  by  mechanical  ar- 
rangements, is  susceptible  of  being  thrown  outward  to  an  angle  of 
about  sixty  degrees,  or  pulled  up  to  any  less  angle,  or  the  opening 
may  be  entirely  closed  by  the  flap,  when  it  is  desired  to  do  so  :  one 
line  for  the  regulation  of  all  the  above  operations  is  brought  within 
reach  of  the  hand. 

The  flap  proposed  for  a  room  about  ten  feet  square  is  about  nine 
inches  long,  by  about  three  inches  deep,  working  in  a  suitable  frame. 

A  perforation  is  to  be  made  in  an  external  wall,  fully  as  large  as 
the  ventilator,  the  upper  part  of  which  should  be  from  four  to  eight 
inches  below  the  ceiling  of  the  apartment  to  be  ventilated.  Mr. 
Sheringham's  ventilator  may  tlicn  be  fixed  in  the  opening  from 
witliin,  so  that  the  flap  of  the  ventilator,  when  pulled  into  the  frame, 
may  be  on  the  same  plane  as  the  inner  surface  of  the  wall.  The 
whole  face  of  the  ventilator  may  be  papered  or  painted  in  the  same 
manner  as  the  piece  of  wall  which  is  removed  for  its  introduction, 
but  so  that  the  flap  may  fall  freely  within  the  room  whenever  an 
inlet  of  air  is  desired.    If  the  dimensions  or  nature  of  the  interior 

*  Described  in  the  Year-book  of  Facts,  1850,  p.  66. 
t  Described  in  the  Year-book  of  Facts ,  1850,  p.  68. 
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to  be  ventilated  require  a  larger  opening  than  can  be  externally 
closed  bj  an  air-brick  ;  or  if  the  position  of  the  building  to  be  venti- 
lated appears  to  demand  an  especial  provision  against  the  entrance 
of  soot  or  other  natant  substance  in  the  atmosphere,  an  iron  frame, 
covered  with  perforated  zinc,  or  gauze  wire  of  adequate  fineness,  may 
be  substituted  for  the  air-brick. 

It  will  be  found  that  the  oblique  direction  which  is  given  to  the 
flap  of  the  ventilator,  w^hen  opened,  will  induce  an  upward  dh^ection 
to  the  in-coming  current  of  air  admitted  by  it ;  and  that  this  upward 
direction  will  be  retained  a  sufficient  length  of  time  to  enable  it  to 
become  warmed,  and  dispersed  through  the  warmer  air  within  the 
apartment  before  it  reaches  the  occupants :  hence  there  will  be 
removed  from  such  in-coming  current  of  air,  in  sufficient  time,  all  the 
injurious  tendencies  of  a  cold  current  of  air  frequently,  and  frequently 
severely^  felt  from  an  open  window. 

Mr.  Sheringham's  ventilator  may  be  left  open  in  temperate  wea- 
ther, day  and  night,  in  reception-rooms,  dormitories,  and  other 
internal  structures,  not  only  with  perfect  impunity,  but  with  great 
comfort  and  advantage  to  health.  We  can,  from  experience,  recom- 
mend this  improvement. 

Mr.  Sheringham's  ventilator,  which  is  registered,  is  manufactured 
only  by  Messrs.  Hay  ward,  196,  Blackfriars  Road. — Illustrated  London 
News,  No.  422. 


A  LAEGE  ELUE. 

In  course  of  operations  in  the  Tamar  Silver  Lead  Mines,  on  the 
borders  of  Devon  and  Cornwall,  it  became  latterly  essential  either 
to  erect  a  pow^erful  steam-engine  at  the  foot  of  a  subterranean  in- 
clined plane,  2000  feet  in  length,  and  running  right  below  the  river 
which  flows  over  the  mine,  to  a  perpendicular  depth  of  800  feet 
below  its  bed ;  or,  failing  that,  to  shut  up  the  mine  and  throw  1500 
people  out  of  employment.  It  was  therefore  determined  to  adopt 
the  former  alternative,  and  a  20-horse  steam-engine,  one  of  the 
patent  combined  hydraulic  engines  from  Walker's  manufactory,  at 
Ohver's  Yard,  City  Eoad,  was  accordingly  fitted  up  at  that  depth. 
Flues  were,  of  course,  requisite ;  when  it  was  found  advisable  to  con- 
duct these  across  to  the  furthest  bank  of  the  river,  and  in  a  series  of 
horizontal  levels  united  by  perpendicular  shafts,  so  that  the  flue  in 
sections  rises  like  a  flight  of  stairs  to  the  surface.  This  flue  is  no 
less  than  two  miles  long  and  upw^ards, — probably  the  longest  flue  in 
the  world.  The  result  w^as  quite  successful,  as  will  appear  from  the 
following  statement :— "  We  drew  through  Spurgin's  shaft  in  Octo- 
ber month  2988  kibbles  of  stufl"  with  Walker's  new  underground 
engine  :  this  machine  is  w^ell  constructed,  and  I  have  every  reason  to 
beheve  she  will  pump  the  shaft  150  fathoms  deeper  than  it  is  at  the 
present  time.  We  have  in  these  mines  six  steam-engines  at  work  at 
the  surface,  but  the  draught  of  the  underground  engine  exceeds  the 
whole.  The  consumption  of  coals  is  5  cwt.  in  the  twenty-four 
hours." 
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DE.  FAEADAY  ON  CHIMNEYS. 

At  the  Boyal  Institution,  in  a  series  of  lectures  on  chemistry  appUed 
to  domestic  purposes,  Dr.  Faraday  has  thus  philosophized  on  "a Chim- 
ney." Various  illustrations  were  given  to  show  the  importance  of 
the  functions  of  the  chimney.  A  parlour  fire  will  consume  in  twelve 
hours  40  lbs.  of  coal,  the  combustion  rendering  42,000  gallons  of  air 
unfit  to  support  life.  Not  only  is  that  large  amount  of  deleterious 
product  carried  away  and  rendered  innoxious  by  the  cliimney,  but 
five  times  that  quantity  of  air  is  also  carried  up  by  the  draught,  and 
ventilation  thus  effectually  maintained.  The  force  of  a  draught  was 
illustrated  by  a  descending  flue.  A  coloured  flame  was  lield  near  the 
end  of  a  tube  bent  like  an  inverted  syphon.  As  soon  as  the  tube  was 
heated,  the  ascent  of  the  air  within  tlie  longer  arm  of  the  tube  drew 
the  flame  downwards  into  the  shorter  arm  with  considerable  force. 
Since  the  ascent  of  smoke  up  a  chimney  depends  on  the  comparative 
lightness  of  the  column  of  air  within  to  that  of  an  equal  column  witii- 
out,  the  longer  the  chimney  the  stronger  will  be  the  drauglit,  if  the  fire 
be  sufficiently  great  to  heat  the  air ;  but  if  the  chimney  be  so  long  that 
the  air  is  cooled  as  it  approaches  the  top,  the  draught  is  diminished. 
A  case  of  this  kind  occurred  at  a  lighthouse  on  the  Isle  of  Portland. 
The  chimney  which  ventilated  the  building  and  the  lantern  was 
carried  on  the  outside,  and  in  winter  time  the  draught  was  so  much 
impaired  that  the  windows  became  dim  and  the  lights  obscure.  An 
attempt  had  previously  been  made  to  remedy  the  defect  by  lengthen- 
ing the  chimney ;  but  that,  of  course,  had  made  it  smoke  all  the  more. 
The  application  of  a  jet  of  steam  to  increase  the  blast  of  locomotive 
engine  furnaces  was  illustrated.  The  lower  end  of  a  bent  glass  tube 
was  placed  in  a  dish  which  contained  coloured  liquid,  the  upper  end 
being  inverted  into  a  larger  and  horizontal  tube.  A  jet  of  high- 
pressure  steam  directed  through  the  larger  tube  caused  such  a  rush 
of  air  to  supply  the  place  of  the  air  expelled  by  the  steam,  that  the 
coloured  liquid  rose  to  the  top  of  the  tube.  The  mechanical  force  of 
a  jet  of  high-pressure  steam  was  shown  by  causing  it  to  sustain  an 
egg,  which  was  seen  dancing  about  in  the  air  without  anything  ap- 
parent to  support  it. 


COOLING  AIR  IN  HOT  CLIMATES. 

Prof.  Smith  has  described  to  the  British  Association  a  mode  of 
Coohng  the  Air  in  Tropical  climates.  This  is,  in  the  first  instance,  to 
condense  air  by  mechanical  means  ;  then  to  allow  the  air  thus  con- 
densed, and  consequently  heated,  to  fall  to  the  common  temperature. 
The  condensed  air  thus  let  loose,  and  allowed  to  fall  into  a  room, 
would,  by  its  expansion,  lower  all  the  air  with  which  it  comes  in 
contact.  Professor  Smith  has  tested  the  principle  on  a  large  scale, 
and  found  it  to  answer  his  ex})ectations. 

Mr.  Taylor  knew  of  men  working  in  one  of  the  Cornwall  mines 
at  a  temperature  of  110^.  It  would  now  be  possible  to  send  them 
down  a  treat  of  cold  air,  which  he  had  no  doubt  they  would  relish 
as  much  as  a  lady  docs  an  ice  on  a  hot  day.    Mr.  Rankine  said,  in 
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reference  to  tlie  power  required,  that  he  had  made  the  calculation, 
and  the  result  was,  that  one  horse  working  for  one  hoiu*  lowers  9,000 
cubic  feet  of  air  20°  ;  and,  of  course,  in  this  proportion  for  all  other 
cases.    This  was  exclusive  of  iYictiow.—Athenceiim^  No.  1176. 


PUEIFICATION  OE  COAL-GAS. 

Me.  Laming  has  described  to  the  Society  of  Arts,  his  process, 
wliich  has  been  hitherto  successfully  put  into  action  at  Paris ;  at 
the  Chartered  Company's  Westmmster  Worlis,  on  a  small  scale  ;  and 
at  the  Imperial  Company's  Haggerstone  Works,  on  a  larger  scale. 
The  process  consists  of  two  parts  : — 1.  Tlie  removal  of  the  impu- 
rities from  the  G-as ;  2.  The  revivification  of  the  used  materials, 
which  is  made  again  capable  of  service.  The  pmnfying  material  is 
a  saturated  solution  of  muriate  of  iron  decomposed  by  lime  into 
muriate  of  hme,  and  hydrated  protoxide  of  iron  mixed  with  breeze  ; 
during  the  mixing,  the  iron  becoming  peroxide  (carbonate)  fi'om 
the  oxygen  of  the  air.  On  passing  the  gas  through  this  material  in 
the  ordinary  purifiers,  the  following  changes  take  place  :  The  sul- 
phm'etted  hydrogen  combines  with  the  peroxide,  forming  water  and 
sesqui-sulphm'et  of  iron ;  the  ammonia  and  carbonic  acid  join  to 
form  proto-carbonate  of  ammonia,  w]iich  again  acts  on  the  muriate 
of  Hme  to  form  muriate  of  ammonia  and  carbonate  of  hme.  This 
proceeds  until  none  of  the  peroxide  of  iron  and  muriate  of  lune  are 
unchanged.  The  purifier  is  then  thrown  out  of  connexion,  and  a 
current  of  ah-  passed  through  the  used  material,  by  wliich  it  is 
revivified  in  manner  following  :  The  sesqui-sulphui^et  of  iron  be- 
comes, from  the  oxygen  of  the  air,  sesqui-sulphate  of  iron ;  after 
which  tliis  salt  and  the  carbonate  of  hme  decompose  each  other, 
becoming  sulphate  of  Hme  and  carbonate  of  protoxide  of  iron  •  the 
latter  speedily  changing  into  hydrated  peroxide  of  iron,  wliile  the 
carbonic  acid  is  liberated  and  escapes.  Thus  the  material  is  brought 
back  to  its  original  condition,  excepting  that  for  mm^iate  of  lune 
has  been  substituted  precipitated  sulphate  of  Hme,  having  the  same 
afiinity  for  carbonic  ammonia  as  the  muriate  has.  In  warm  weather 
tliis  revivification  takes  place  in  a  very  short  time  ;  but  in  winter  it 
requu'es  the  aid  of  artificial  heat.  The  same  purifying  material  is 
capable  of  being  used  nine  successive  times  without  any  appreciable 
diminution  of  its  power ;  and  at  last  becomes  inefficient  only  from 
the  accumulation  of  ainmoniacal  salt,  which  can  be  removed  by 
simply  wasliing.  Tlie  result  of  this  process  on  the  gas  is  to  remove 
one  equivalent  of  carbonic  acid  for  one  and  a  half  of  ammonia,  and 
one  and  a  half  of  sulphuretted  hydrogen.  But  as  the  gas  contains 
more  sulphuretted  hydrogen  than  ammonia,  and  more  carbonic  acid 
than  sulphuretted  hydrogen,  it  is  necessary  to  submit  it  a  second 
time  to  a  material  like  the  former,  but  with  an  excess  of  hydrate  of 
Hme.  Here  the  sulpliuretted  hydrogen  still  left  seizes  on  the  oxide 
of  iron,  the  carbonic  acid  being  absorbed  by  the  Hme. — Athencevan, 
No.  1176. 
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HOT-AIE  APPARATUS. 

Me.  J.  l^ASMYTH,  of  Lille,  France,  engineer,  has  patented  cer- 
tain improvements,  which  consist  principally  in  a  mode  of  Heating 
Ail'  for  warming  buildings,  apartments,  conservatories,  &c.,  also  for 
drying  goods,  and  other  processes.  The  apparatus  comprises  a 
number  of  metallic  chambers,  or,  more  properly,  channels,  sur- 
rounded by  a  fui'nace,  and  ari'anged  in  such  manner  as  that  tlie 
products  of  combustion  and  heat  shall  play  around  them.  These 
chambers  are  open  at  bottom  to  admit  a  current  or  currents  of  au% 
and  at  top  communicate  with  pipes,  through  wliich  the  heated  air 
is  conveyed  and  applied  as  required. 


HOT-AIE  ENGINE. 

A  PAPEE  has  been  read  to  the  Institution  of  Civil  Engineers, 
descriptive  of  Sir  Gr.  Cayley's  Hot- Air  Engine,  by  Mr.  W.  W.  Poing- 
destre.  After  entering  briefly  into  the  theoretical  considerations  of 
the  expansion  of  heated  aeriform  bodies,  and  detailing  the  attempts 
made  by  Lieut.  Ericcson  for  employing  hot  au',  instead  of  steam,  as 
a  prime  mover,  the  author  proceeded  to  state,  that  in  1837  Sir  Gr. 
Cayley  applied  the  products  of  combustion  from  close  furnaces  so 
that  they  should  act  at  once  upon  a  piston,  in  a  cylinder,  similar  in 
every  respect  to  that  of  a  single  acting  steam-engine.  The  engine 
consisted  of  a  generator  of  heat,  a  working  cylinder,  and  an  air- 
])ump  or  blower, — the  air-pump  being  half  the  size  of  the  cyhnder, 
and  blowing  air  into  and  through  a  fire  perfectly  inclosed  witliin 
the  generator.  The  doors  of  the  furnace  were  made  perfectly  air- 
tight as  soon  as  the  fire  was  well  got  up  :  the  first  impiJse  being 
given  to  the  engine  by  throv/ing  a  few  jets  of  water  upon  the  fire, 
which  caused  the  air-pump  to  work  immediately,  and  continued  so 
for  hours,  the  fire  being  replenished  by  stopping  otf  the  blast  from 
the  furnace,  and  opening  the  upper  bonnet.  After  the  air  had 
passed  through  the  fire,  the  gaseous  products  of  combustion,  gene- 
rally at  a  temperature  of  600^  Ealn'enheit,  passed  laterally  through 
a  chamber,  used  for  separating  them  from  any  ashes  or  cinders,  into 
the  working  cylinder  before  alluded  to.  The  difficulty  attending 
this  description  of  engine  was,  the  liability  of  the  working  parts  to 
be  deranged  by  the  great  sensible  heat  destroying  the  valves,  pistons, 
and  cylinders,  and  carbonizing  the  lubricating  oil.  It  was  stated, 
that  Mr.  A.  G-ordon  had  made  a  successful  experiment  on  the  appli- 
cation of  the  heated  products  of  combustion  for  propelling  a  boat, 
witliout  the  intervention  of  any  machinery  between  the  furnace 
and  the  water  to  be  acted  on. 


ILLUMINATING  GAS  FEOM  BITUMEN. 

This  invention  is  stated  to  consist  in  having  obtained  from  com- 
pact and  fluid  Bitumen,  asphaltum,  chapapote,  and  mineral  pitch,  a 
new  illuminating  gas,  which  tlie  inventor  denominates  "Kerosene 
Oas."  This  gas  differs  from  all  otlier  illuminating  gases,  for  as  tli- 
bit  unien  con1.!i:i<  i.o  sulphur  or  nitrogen,  it  is  free  from  sulpluinU .  •  : 
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hydrogen,  sulphurous  acid,  sulpho-cyanogen,  cyanogen,  ammoniacal 
gas,  and  azote,  and  its  relative  quantities  of  carbon  and  hydrogen 
differ  from  those  of  the  gases  heretofore  used  for  the  purposes  of 
illumination. —  'FranUm  Journal. 


Payne's  new  LianT. 

The  following  is  Mr.  Payne's  process :  Water  is  decomposed  by 
the  chemical  action  of  sulphuric  acid  on  zinc,  and  the  hydrogen 
passed  thi'ough  spirits  of  tm^pentine.  The  annexed  letter  from  Mr. 
Mathiot,  of  the  United  States  Coast  Survey,  places  the  question  in 
an  intelligible  hght. — 

*'Mr.  Mathiot  says  :— *I  next  directed  my  attention  to  ascertain  the  quan- 
tity of  turpentine  used  alon^  with  a  known  quantity  of  hydrog:en.  I  first 
accurately  measured  a  portion  of  turpentine,  and  then  passed  the  g-as  from 
33  oz.  of  zinc  through  it,  burning  the  <?as  at  the  jet  all  the  time.  1  then 
again  measured  the  turpentine,  and  found  it  not  perceptibly  less  than  before. 
Now,  in  this  case,  the  hydro^^en  could  not  have  been  changed  into  carburetted 
hydrogen,  for  coal  2:as  contains  from  four  to  five  times  as  much  carbon  as 
hydrogen,  and  pure  carburetted  hydroo  en  has  six  times  as  much  carbon  as 
hydrogen ;  and  as  33  oz.  of  zinc,  by  solution,  liberate  one  ounce  or  twelve 
cubic  feet  of  hydrog-en,  therefore  from  four  to  six  ounces  of  turpentine 
should  have  been  used  up,  supposing  it  to  be  all  carbon  ;  but  turpentine  is 
composed  of  twenty  atoms  of  carbon  to  fifteen  atoms  of  hydrogen,  and,  con- 
sequently,  only  one-seventh  of  its  carbon  can  be  taken  up  by  the  hydrogen, 
or,  in  other  words,  forty-two  ounces  of  tuipentine  will  be  required  to  carburet 
one  ounce  of  hydrogen.  Yet,  still  thinking  some  portion  or'  the  turpentine 
might  be  evaporated,  I  cooled  the  bottle  with  the  turpentine,  and  placed  the 
whole  apparatus  in  a  cold  bath,  and  tried  the  experiment  over  again,  but  the 
light  was  the  same.  1  then  heated  the  turpentine  to  120  degrees,  and  then 
passed  the  hydrogen  through  it,  but  the  light  was  the  same.  I  then  took  a 
half-gallon  tincture  bottle,  and  put  in  nearly  three-quarters  of  a  pint  or  tur- 
pentine, and  let  the  pipe  from  the  hydrogen  generator  run  quite  to  the  bottom 
of  the  water— the  light  appearing  the  same,  or  a  l;ttle  better.  I  have  used 
the  same  lot  of  turpentine  in  all  these  experiments,  having  had  a  brilliant 
light  for  about  three  hours ;  and  the  turpentine,  though  frequently  poured 
from  one  bottle  to  another,  is  not  a  teaspoonful  less  than  before  I  began  the 
first  experiment.  I  have  now  announced  to  you  the  simple  facts  of  the 
matter ;  the  rationale  I  leave  to  the  scientific  world.  The  next  step,  after 
ascertaining  that  hydrogen  can  be  used  for  illumination,  is,  whether  the  light 
is  according  to  its  weight  or  its  bulk,  as  compared  with  coal  gas,— that  is, 
whether  20  J  cubic  feet  of  this  catalyzed  hydrogen  will  go  as  far  for  light  as 
200  feet  of  coal  gas,  or  whether  it  will  require  200  feet,  one  pound  of  hydro- 
gen, to  do  the  work  of  26  feet,  one  i)ound  of  coal  gas.'  " 

Notwithstanding  this  statement,  we  are  convinced  that  the  hydro- 
gen does  rob  the  turpentine  of  carbon ;  but  possibly  the  carbon 
lost  is  substituted  by  some  other  element, — and  the  character  of  the 
turpentine  changed,  although  the  quantity  may  not  have  been  re- 
duced. Tlie  above  statement  renders  the  cost  easily  calculable. — 
Athenceum^  No.  1194. 

PEODUCTS  PEOM  PEAT. 

Mr.  Vv'iLLiAM  Benson  Stones,  of  Golden- square,  Middlesex,  has 
patented  certain  improvements  in  treating  peat  and  other  carbon- 
aceous and  ligneous  matters  so  as  to  obtain  products  therefrom. 

Claims.— I.  A  machine  for  compressing  peat. 
2.  A  process  of  carbonizing. 
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3.  The  application  of  carbonic  acid  gas  to  the  extinction  of  glowing  char- 
peat. 

4.  The  employment  of  peat-gas  produced  during  the  operation  of  carbon- 
izing, for  the  purpose  of  heating  the  retorts. 

5.  The  application  of  a  series  of  receivers  to  the  distillation  of  the  resi- 
duum, a-.d  the  obtaining  products  therefrom. 

6.  A  process  of  obtaining  "peatole"and  "  peupion"  by  rectification. 

7.  A  process  of  obtaining  "peatine." 

8.  The  application  of  sulphur  and  peat  to  the  manufacture  of  bisulphuret 
of  carbon,  and  application  of  the  peat  and  sulphur  residuum  to  the  manu- 
facture of  gunpowder. 

9.  The  manufacture  of  artificial  fuel  from  anthracite  and  char-peat. 

10.  The  impregnation  of  surface-peat  with  resin-oil,  &c.,  for  the  manufac- 
ture of  fire-lighters  and  revivers. 

11.  The  purification  of  peat-gas,  as  described. 

12.  The  obtaining  of  heat  and  light  by  the  combustion  of  peat  gas  in 
atmospheric  air,  when  a  coil  or  plate  of  platinum  is  employed. 

13.  A  peculiar  construction  of  gas-burner,  and  application  of  these  burners 
for  the  purpose  of  blow-pipes,  &c. 

IMPROYED  LAMPS. 

Me.  Eead  Holliday,  Huddersfield,  lias  patented  several  con- 
structions of  Lamps  in  which  hght  is  produced  by  the  ignition  of 
vapour  evolved  by  heating  some  suitable  spirit  supplied  to  the 
burner  from  a  reservoir  by  capillary  attraction. 

The  following  are  the  principal  features  of  novelty — 

1.  The  use  of  two  discs  of  cork,  or  other  non-conductor  of  heat, 
to  maintain  the  biu-ner-tube  in  position,  and  impede  the  transmis- 
sion of  its  heat  to  the  glass  or  earthenware  reservoir  of  spmts. 

2.  The  employment  of  a  cock  or  tap  situated  below  the  jet  orifice, 
for  the  purpose  of  regulating  the  supply  of  vapour  to  the  burner. 
Several  arrangements  are  specified  to  be  used,  instead  of  the  cock, 
having  for  their  object  a  hke  purpose,  namely,  the  regulation  of  the 
supply  of  vapoiu*.  One  consists  of  a  fixed  spike,  which  passes 
through  an  opening  in  the  bottom  of  the  burner-tube,  and,  as  the 
latter  is  moved  up  or  dovm,  increases  or  diminishes  the  size  of  the 
opening,  and  therefore  of  the  supply  of  vapour.  This  spike  also 
serves  to  clear  the  jet  orifice.  Or,  a  valve  with  a  conical  paseage, 
which  answers  the  double  pui'pose  of  regulator  and  jet  orifice,  may 
be  made  use  of. 

3.  The  employment  of  perforated  burners  and  wick-tubes  for  the 
admission  of  air  to  the  vapour. 

4.  Enlarging  the  lower  part  of  the  burner  underneath  which  the 
wick  is  to  be  spread  out,  for  the  piu^ose  of  increasing  the  heated 
surface.  Also,  the  use  of  a  two-legged  wick-tube,  through  which 
the  wick  is  di*awn,  or  of  two  wicks  for  obtaining  a  like  efi'ect. 

5.  Various  modifications  of  the  preceding  arrangements  are  de- 
scribed, whereby  two  or  more  burners  are  combined  in  one  lamp, 
or  the  vapour  suppHed  from  two  or  more  sources  is  centred  in  one 
light. 

6.  Kegulating  the  admission  of  air  to  the  vapom*  by  making  the 
burners  to  turn  round  the  top  of  the  wick-tubes,  and  perforating 
such  portions  as  are  in  contact  with  each  other,  so  that  when  the 
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holes  are  coincident  the  supply  of  air  will  be  at  its  maximum,  which 
will  be  gradually  decreased  as  the  bm*ner  is  turned  in  one  or  other 
direction,  and  will  be  totally  cut  off  when  the  perforations  of  the  one 
come  opposite  the  unperforated  portions  of  the  other. 

7.  Several  methods  of  constructing  the  burners  and  wick- tubes, 
to  admit  of  their  being  cast  in  one  piece. 

8.  The  adaptation  of  an  adjusting  screw  to  the  wick-tube,  to  com- 
press the  fibres  between  it  and  the  side  of  the  tube,  for  the  purpose 
of  regulating  the  supply  of  spirit  to  be  vaporised. 

9.  The  patentee  proposes  to  employ  an  arrangement,  similar  to 
that  last  mentioned,  in  pressure  spirit  lamps,  for  the  purpose  of 
compressing  more  or  less  the  fabric  through  which  the  spirit  is  gene- 
rally filtered  and  supplied  from  the  reservoir  to  the  burner. 


LIMITS  TO  THE  TELOCITY  OE  EEVOLVING  LIGHTHOUSE  APPAEATFS, 

Me.  Ewan,  in  a  communication  to  the  British  Association,  at 
their  late  meeting,  having  referred  to  the  well-known  fact  that  the 
impressions  of  hght  remain  for  a  definitive  portion  of  time,  about 
one-tenth  of  a  second,  said,  that  no  experiment,  as  far  as  he  knew, 
had  been  made  as  to  the  time  required  for  making  the  impression. 
His  experiments  had  been  undertaken  with  this  view.  The  bright- 
ness of  the  impression  he  found  to  be  in  proportion  to  the  time  of 
making  it.  When  the  time  was  one-fiftieth  of  a  second,  for  example, 
the  brightness  of  tJie  impression  was  about  one-tenth  of  the  bright- 
ness of  the  full  light.  From  this  Mr.  Ewan  inferred  that  the  light 
could  not  exceed  a  certain  rate  of  revolution,  otherwise  a  sufficiently 
vivid  impression  could  not  be  made  upon  the  eye. — Athencsum, 
IsTo.  1190. 


P0V7EES  OE  MINUTE  VISION. 

Me.  W.  Peteie  has  communicated  to  the  British  Association  a 
paper  upon  this  inquiry.  The  foUov^ing  are  the  results  from  expe- 
riments for  determining  the  best  sort  of  station-marks,  and  the 
errors  liable,  in  observing  with  optical  instruments  that  measure  on 
the  principle  of  bringing  two  reflections  together.  The  experiments 
were  performed  in  bright  daylight  (but  not  sunshine),  being  light 
of  the  maximimi  of  advantage  for  perceiving  black  against  a  white 
ground.  The  general  circumstances  of  the  experiments  were  ar- 
ranged rather  to  determine  the  facts  of  common  practice,  than  the 
theoretic  powers  of  vision.  The  author  then  detailed  the  various 
distances  at  which  circular  spots,  lines,  &c.,  white  on  black  as  well 
as  black  on  white,  could  be  seen,  the  distances  being  given  in  terms 
of  the  breadth  of  the  object  seen.  An  arrangement  of  lines  was 
described,  by  which  an  alteration  of  their  position  to  the  extent  of 
only  one  millionth  part  of  the  distance  of  the  observer  was  made 
visible.  One  result  of  the  experiments  would  be  to  show  what 
should  be  the  proper  proportions  of  parts  to  be  observed  in  forming 
letters  to  be  read  with  the  greatest  distinctness  at  a  distance, — a 
subject  of  much  practical  use  in  the  present  day,  and  admitting  of 
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a  strictly  scientific  system,  although  generally  left  to  the  fancy  of 
incompetent  persons.  White  letters  on  a  black  ground  should  have 
their  component  hues  of  only  half  the  breadth  that  black  letters 
should  have  on  a  white  ground.  The  direction  of  the  eye,  while 
appearing  to  gaze  steadily  at  any  object,  does  in  reahty  keep  wander' 
ing  to  an  imperceptible  distance  on  every  side  of  the  object  looked 
at,  but  very  rapidly.  This  waoidering  is  not  accidental  or  an  imper- 
fection of  sight,  but  an  essential  feature  of  vision  ;  because  it  is  not 
the  continuance  of  an  impression  that  is  perceived  (by  any  of  the 
animal  nerves),  but  its  commencement  and  termination,  or,  more 
strictly  speaking,  its  increase  and  decrease.  This  principle  is  pro- 
bably analogous  to  that  by  which  a  magnet  creates  an  electric  cur- 
rent in  a  neighbouring  wire  :  not  by  its  constant  'presence^  but  by  the 
increase  or  diminution  of  its  influence,  either  by  a  variation  of  its 
power ^  or  of  its  'position.  This  wandering  propensity  of  the  eye  was 
shown  to  account  for  the  relative  facility  with  which  different  sorts 
of  marks  were  seen  at  great  distances  :  it  takes  place,  apparently,  in 
a  minimum  case,  to  the  extent  of  an  angle  of  1  in  2,500.  A  dislo- 
cated line  (as  in  a  vernier),  ii^  fait  being  half  its  breadth,  can  be 
perceived  to  be  so  at  a  distance  of  10,000  times  its  fait,  if  black  on 
a  white  ground ;  and  at  12,000  times,  if  white  on  a  black  ground. 
It  shows  itself,  however,  by  giving  the  hne  a  less  steady  appearance, 
than  a  perfectly  even  Ime  would  have,  when  narrowly  watched,  by 
running  the  eye  along  the  hne,  at  about  half  as  far  again.  Experi- 
ments were  then  described,  on  the  visibihty  of  the  positions  of  the 
ends  of  lines,  and  of  hiatuses  in  lines,  and  of  square  dots  as  com- 
pared with  round.  But  the  last  conclusion  of  practical  importance 
was  m  respect  of  observmg  the  angular  position  of  station-marks, 
or  of  stars,  by  reflection,  as  in  a  sextant.  From  these  experiments 
it  appeared  that  the  position  of  tAvo  closely  adjacent  dots  or  images, 
in  sensible  paraUehsm  to  a  given  du^ection,  while  it  afibrds  one  of 
the  simplest  kinds  of  observation,  is  more  accurately  obsei'vable  than 
their  actual  comcidence,  or  even  than  the  junction  of  two  lines,  as 
if  m  a  vernier. 


"  GLASS  PENS." 

Mr.  R.  W.  Thomson,  civil  engineer,  claims  for  this  invention  on 
fom*  distinct  grounds  : — first,  that  it  can  stand  rust,  which  steel 
cannot ;  second,  that  it  defies  acids,  which  steel  does  not ;  third, 
that  it  bears  the  friction  of  writing  better  than  the  best  steel  ever 
produced  ;  and  fourth,  that  its  strokes,  though  not  so  cutting  nor 
so  heavy  as  those  of  steel,  are  much  finer,  much  clearer,  and  of  a 
uniformity  altogether  unapproachable  by  either  steel  or  quill. 

In  its  simplest  form,  this  new  instrument  consists  of  a  plain  glass 
tube,  with  a  capiUary  bore  of  about  the  one  thirty-second  of  an 
inch,  which  has  been  blown  at  one  end  into  a  bulb,  having  very 
much  the  appearance  of  a  parrot's  beak.  The  thick  or  enlarged 
part  serves  as  a  reservoir  or  fountain  for  the  ink,  and  tlie  point  or 
nib  as  the  pen,  there  being  a  free  communication  as  well  between 
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the  fountain  and  the  nib  as  between  the  fountain  and  capillary 
channel.  The  fountain  is  filled  by  inserting  the  point  of  the  instru- 
ment in  a  quantity  of  mk,  then  applying  the  mouth  to  the  top,  and 
sucking  out  the  au',  the  place  of  which  is  instantly  occupied  by  the 
mk.  When  the  mouth  is  withdrawn,  the  restored  pressure  of  the 
atmosphere  prevents  the  ink  from  rising  in  the  tube,  so  that  the 
instrument  may  be  tossed  about  or  even  inverted  without  any  risk 
of  the  ink  escaping. 

Artificial  exhausting  pieces  are  sometimes  attached  to  the  head  of 
the  instrument,  to  supersede  the  necessity  of  using  the  mouth ;  or 
forcing  pistons,  used  after  the  manner  of  the  ordinary  fountain  pens  ; 
and  sometimes  also  the  instrument  is  made  in  part  only  of  glass,  and 
in  part  of  other  materials. 


GLASS  IN  DECORATIVE  ART. 

In  No.  399  of  the  Builder^  we  find  a  brief  account  of  recent  suc- 
cesses of  British  Decorative  Art  in  Grlass  ;  whence  we  select  the 
following : — 

Fu'st  are  the  inventions  of  Miss  Wallace,  which  consist,  in 
principle,  of  imitations  of  gold  and  silver  in  glass,  without  the  use 
of  either  metal,— of  the  protection  of  actual  gilding  or  silvering 
under  an  almost  invisible,  yet  magnifying  coat  of  glass, — of  a  pecu- 
liar mode  of  adding  metallic  and  pearly  brilliancy  to  colours,  to 
painted  and  stained  figures,  and  to  engravings,  all  m  glass,— of 
imitations  of  marbles,  alabaster,  malacliite,  &c.  in  glass  covered  com- 
positions— of  imitations  of  precious  stones, — and  of  other  mven- 
tions. 

Among  the  various  forms  under  which  these  are  brought  into  use, 
in  architectural  decoration,  by  Mr.  Holtorp,  to  whose  management 
they  are  committed,  are  those  of  ceilings,  in  which  a  combination  of 
them,  with  a  peculiar  mode  of  enamelling  in  white  or  pale  blue  on 
the  inner  surfaces  of  the  interspaces  in  glass  (another  of  this  lady's 
numerous  inventions,  also  applied  with  good  efiect  to  framed  en- 
gravings), is  capable  of  producing  a  dazzling  effect,  particularly  by 
night,  with  a  good,  or  even  an  indifferent  light,  reflected  on  it. 
Mouldings  and  cornices  are  made,  to  harmonize  with  these  effects, 
and  the  same  combinations,  varied  with  the  pearly  brilliance  of 
painted  flower-wreaths,  and  wreaths  of  silver  engraved  on  a  gold 
surface,  all  in  glass,  are  made  to  adorn  the  walls  in  form  of  picture- 
frames.  Besides  a  number  of  these  productions,  in  varied  detail,  we 
saw  a  specimen  of  stained- glass  decoration  for  windows,  in  form  of 
armorial  bearings,  in  vivid  colours,  made  peculiarly  sparkhng  and 
brilliant,  and,  in  some  phases,  pearly,  by  one  of  the  processes  ah'eady 
alluded  to. 

One  great  feature  in  most  of  these  inventions  is,  that  the  materials 
wherewith  the  effects  are  produced,  wherever  these  consist  of  gilt 
copper  mouldings,  or  even  gilt  paper,  velvet,  &c.,  are  all  protected, 
mostly  within  hollow  mouldings  of  glass  hermetically  sealed,  so  that 
the  gilding,  &c.  can  never  tarnish,  and  the  whole  is  in  this  respect 


88 


YEAE  BOOK  OF  FACTS. 


everlasting.  So  is  it  with  the  marble  imitations,  which  are  so  finnly 
imbedded  in  composition  that  they  are  said  to  be  quite  well  adapted 
to  all  the  risks  of  exterior  construction,  for  which  they  are  designed, 
as  well  as  for  chimney-pieces  and  other  forms  of  interior  decoration. 

Miss  Wallace  has  proposed  to  the  International  Exhibition  Com- 
missioners, that  the  hall  of  glass  be  allowed  to  remain  as  a  winter 
garden,  open  to  the  public,  and  be  decorated  at  small  cost  by  her 
processes.  She  also  expects  to  be  able  to  exhibit,  in  1851,  speci- 
mens of  glass  deprived  in  great  measure  of  its  brittleness. 

The  next  inventions  to  be  noticed  are  those  of  Mr.  Hale  Thomson, 
which,  in  principle,  consist  chiefly  of  a  new  mode  of  silvering  all 
sorts  of  curved  or  other  surfaces  of  glass,  dilFering  from  Mr. 
Drayton's,  inasmuch  as  the  nitrate  of  silver  is  held  in  a  certain 
saccharine  solution  instead  of  oil  of  cloves  ;  thus  insuring,  it  is  said, 
purity  and  permanence  of  colour.  By  an  ingenious  mode  of  mould- 
ing, the  silver  is  lacquered  on  the  glass  between  the  outer  and  the 
inner  surfaces,  wherever,  as  in  vases,  cups,  or  other  vessels,  a  double 
surface  is  shown.  The  silver  dia'phragm  or  midriff,  if  we  may  be 
allowed  so  to  call  it,  shining  through  the  glass  according  to  its 
colour,  produces  simihtudes  of  silver  cups  lined  with  gold,  or  purely 
of  silver  or  of  gold,  so  perfect  in  appearance  as  to  have  deceived  the 
eye  of  a  gold  and  silver  smith ;  also  ornamental  vases  and  cups,  wliich 
vie  with  the  ruby,  amethyst,  jacinth,  emerald,  and  other  stones,  in 
their  vivid  reflections  of  colour.  The  only  application  of  tliis  inven- 
tion, as  yet,  to  purposes  more  immediately  architectural,  at  least 
which  we  observe,  consists  of  door-plates,  with  imitation  knobs, 
apparently  convex,  but  really  concave,  and  cut  into  the  glass,  with  a 
colour  like  brass — a  mere  curiosity.  Candlesticks  show,  however, 
what  may  be  done  in  ornamental  pillars,  cornices,  or  other  decora- 
tions in  apparent  silver,  gold,  or  translucid  coloured  stone.  Metallic 
reflectors  for  light -house,  railway,  astronomical,  or  other  purposes, 
protected,  of  course,  by  a  glassy  surface,  merit  notice  from  their 
brilliance. 

In  the  forms  to  which  these  inventions  have  been  applied  there 
may  yet  be  great  improvement.*" 

Mr.  Kidd's  process  for  illuminating,  silvering,  decorating,  and 
embroidering  glass  girandoles,  cheval,  toilette,  and  other  ornamental 
articles  in  glass,  remains  to  be  noticed.  We  have  here  the  hitherto 
plain  surfaces  of  mirrors,  &c.,  first  engraved,  or,  as  it  is  called,  em- 
broidered, in  patterns,  such  as  wreaths  of  flowers,  by  a  new  process 
of  art,  consisting  of  lathes  with  needle-points  for  engraving,  whereby, 
as  in  some  of  those  already  alluded  to,  a  superior  style  of  engraving 
on  glass  has  been  realized ;  constituting,  in  fact,  a  new  branch  of 
art.     In  this  case,  Mr.  Kidd  has  succeeded  in  silvering  the  engraved 

*  Most  of  the  articles  we  have  seen,  especially  the  cups,  are  clnmsv,  from 
the  thickness  formed  by  the  double  surface;  so  !.e  of  the  "plate"  lias  also 
a  quicksilvery  appearance;  the  «:eneral  effect  of  the  colour  and  metallic  coat- 
iiig  is  g^arish  and  ffaudy;  and  the  chances  of  breakage  do  not  seem  to  have 
been  taken  into  account.—  Ed.  Year-book  of  Facts. 
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sm'face  by  a  process  not  chemical  like  those  of  Mr,  Thomson  and 
Mr.  Drayton,  and  the  effect  is  excellent.  The  engraving,  though  on 
the  inner  surface  of  the  glass,  appears,  in  fact,  as  if  raised  upon  the 
surface.  In  this  way,  crests,  armorial  bearmgs  for  chairs  and  panels, 
and  a  variety  of  other  decorations,  can  be  elfected  either  in  clear  or 
coloui'ed  glass,  as  well  as  flower  wreaths,  fruit,  landscapes,  &c. ;  so 
that  a  new  field  is  thus  opened  to  artisans  ;  and,  when  the  means 
of  embedding  such  art  works  solidly,  and  of  protecting  them  from 
atmospheric  and  other  injurious  influences,  are  considered,  the  fra- 
gility of  glass  is  in  a  great  degree  obviated,  and  the  permanency  of 
the  work  secured. 


MACHINE  EOE  CUTTING  GLASS  SHADES. 

Me.  a.  Claudet  has  described  to  the  Society  of  Arts,  a  certain 
Machine  invented  by  him,  in  which  the  Diamond  is  made  to  per- 
form what  by  manual  labour  had  before  been  very  imperfectly  done. 
This  machine  was  contrived  for  cutting  Grlass  Shades ;  to  effect 
which,  so  that  they  should  stand  perfectly  firm,  and  with  an  even 
hase,  was  a  most  tedious  and  imperfect  operation  when  done  by 
hand. 

The  principle  of  the  machine,  expressed  in  the  fewest  words,  is 
this  : — The  shade  is  firmly  fixed  between  an  internal  support  and  a 
transverse  bar  above  it,  in  a  perfectly  upright  position,  above  a  hori- 
zontal, level,  and  smooth  table,  its  bottom  being  a  few  inches  above 
the  table.  Upon  the  table  travels  a  small  but  heavily-weighted  base 
moving  on  castors,  having  springing  from  it  two  upright  pillars,  one 
holding  the  diamond,  and  the  other  forming  a  support  opposite  to 
it.  The  pillar  holding  the  diamond  is  fixed,  but  the  other  is  moveable, 
being  by  a  spring  kept  close  to  it.  The  height  of  the  whole  is  such 
that  when  on  the  table  the  diamond  is  about  an  inch  above  the 
bottom  of  the  shade.  The  diamond  being  introduced  inside  the 
shade  as  it  hangs  suspended,  the  pressure  of  the  spring  is  sufficient 
to  cause  it  to  cut,  and  it  has  only  to  be  moved  round  the  shade,  the 
horizontahty  of  the  table  causing  the  cut  to  be  perfectly  level.  This 
machine  was  exliibited,  and  the  bottoms  of  shades  cut  by  it  before 
the  meeting.  The  shape  of  the  shade,  whether  oval,  round,  or 
square,  is  ununportant  in  the  use  of  this  machine ;  but  Mr.  Claudet 
has  contrived  another  for  the  cutting  of  round  shades  onlj,  in  which 
the  shade  is  laid  horizontally,— an  elegant  system  of  adjustments 

I  being  provided,  by  which  shades  of  any  diameter  can  be  cut  by  the 

I  workman  with  httle  risk  of  error. 

(  The  largest  glass  shade  ever  produced  was  lately  blown  at  Bir- 
jmingham,  by  an  Enghsh  workman.  It  is  62  inches  by  26^  inches  in 
(diameter,  and  contains  nearly  40  lbs.  of  metal.  Until  lately,  a 
(Frenchman  was  considered  the  most  skilful  workman  in  the  employ- 
ment of  Messrs.  Chance,  in  whose  manufactoiy  the  shade  alluded  to 
has  been  blown.  A  secret  in  blowing  great  glass  bubbles  is  described 
in  The  Builder.  It  consists  simply  in  moistening  the  mouth  with  a 
little  water  before  blowing.     The  water  is  converted,  in  the  interior 
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ot  tlie  drop,  into  steam,  wliich  vastly  aids  the  breath  in  extending 
the  dimensions  of  the  "  bell." 


SEWAGE  OE  TOWNS. 

Col.  THE  Hon.  C.  G-sey  has  communicated  to  the  Council  of  the 
Royal  Agricultural  Society  of  England,  for  their  consideration  and 
inquiry,  should  they  think  the  subject  worthy  of  it,  what  has  struck 
his  Royal  Highness  Prince  Albert  as  being  a  simple  plan  for  effect- 
ing the  Sewage  of  Towns.    Leaving  it  to  more  competent  judges  to 
decide  whether  the  sewage  should  be  used  as  a  liquid  manure,  or 
solidified,  upon  which  point  his  Royal  Highness  wished  to  give  no 
opinion  himself,  he  had  confined  his  consideration  to  the  latter  mode 
of  application,  for  two  reasons,  namely,  that  in  solid  form :  1.  It 
could  be  more  easily  transported.    2.  It  could  be  obtained  at  the 
least  possible  expense.  Col.  Grrey  then  proceeded  to  describe  the  plan 
proposed  by  his  Royal  Highness,  which  was  simply  this  : — to  form  a 
tank,  with  a  perforated  false  bottom,  upon  which  a  filtering  medium 
should  be  laid  ;  and  to  admit  at  one  end  the  sewage  into  the  tank, 
helow  the  false  bottom,  when,  according  to  the  principle  of  water 
regaining  its  own  level,  the  sewage  liquid  would  rise  through  the 
filtering  bed  to  its  original  level  in  the  tank,  and,  provided  the 
filtering  medium  had  been  of  the  proper  nature  and  of  sufficient 
thickness,  it  would  be  thus  freed  from  all  mechanical  impurity,  and 
would  pass  off  into  the  drain,  at  the  other  end  of  the  tank,  as  clean 
and  clear  as  spring  water.    This  simple  and  effective  plan  was  illus- 
trated by  drawings,  showing  the  vertical  and  horizontal  sections  of 
the  tank,  and  by  a  neatly  constructed  model  of  its  external  form  and 
internal  arrangements.    It  was  clearly  shown  by  these  sections,  how 
the  sewage  matter  could  be  let  into  the  tank,  or  shut  off,  when  ne- 
cessary, in  the  simplest  manner,  by  means  of  common  valves  ;  and 
with  what  facility  such  a  filtering  tank  might  be  applied  to  every 
existing  arrangement  of  sewers,  without  requiring  any  alteration  in 
their  structure.     The  filtering  medium  having  abstracted  from 
the  sewage  all  extraneous  matter,  would,  in  aU  probability,  become 
the  richest  manure  ;  and  could,  at  any  time,  by  stopping  the  supply 
of  sewage,  be  taken  out  by  a  common  labourer  with  a  shovel,  and 
carted  or  shipped  to  any  place  thought  most  desirable.    The  solid 
matter,  too,  held  in  suspension  by  the  sewage,  would  probably  form 
a  very  rich  deposit  at  the  bottom  of  the  tank,  of  a  substance  ap- 
proaching in  its  qualities  to  guano,  and  could  be  extracted  by  re- 
moving the  false  bottom,  wliich  rested  on  arches  or  vertical  sup- 
porters over  the  sewage  below  it  in  the  tank,  and  could  be  easily 
made  to  lift  up  or  take  out  for  the  purpose  of  such  extraction.  Two 
tanks  might  easily  be  constructed  together,  so  that  one  might  con- 
tinue in  operation  while  tlie  other  was  being  emptied. 

TJie  experiment  might  be  tried  at  any  house-drain  in  town  or 
country  :  in  fact,  liis  Royal  Highness  had  himself  tried  the  opera- 
tion on  a  small  scale  with  apparent  success  ;  and  wliile  he  thus  sug- 
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gested  an  important  and  extensive  application  of  the  hydrostatical 
principle  involved  in  the  plan  proposed,  he  wished  to  lay  no  claim 
to  originality  in  the  adoption  of  that  well-known  law  of  fluid  bodies 
by  which  they  make  an  eifort,  proportionate  to  their  displacement, 
to  regain  then-  original  eqnihbrium.  On  that  principle  was  founded, 
as  he  was  well  aware,  the  upward- filtering  apparatus  used  by  the 
Thames  Water  Companies.  Tlie  Prmce's  great  object  was,  by  the 
simplest  possible  means,  to  attain  a  great  end  ;  to  effect  an  essential 
sanitary  improvement,  and  at  the  same  time  to  create  a  new  som'ce 
of  national  wealth  by  the  very  means  employed  for  the  removal  of  a 
deadly  luiisance,  and  the  conversion  of  decomposing  matter  highly 
noxious  to  animal  life  into  the  most  powerful  nutriment  for  vegeta- 
tion. His  Royal  Highness,  too,  wished  to  oifer  no  opinion  on  the 
details  required  to  complete  the  plan  proposed,  or  on  the  mode  of 
carrying  it  out  in  the  most  effective  manner.  Supposing  it  to  be 
right  m  principle,  its  advantages  in  an  economical  point  of  view 
could  only,  liis  Royal  Highness  conceived,  be  ascertained  by  prac- 
tical experience  ;  and  it  was  on  that  account  that  he  wished  to  sub- 
mit it  to  the  consideration  of  the  Agricultural  Society,  who  might 
be  better  able  to  carry  out  the  necessary  experiments.  It  would  re- 
main to  be  decided  what  is  chemically  or  mechanically  the  best  and 
what  the  clieapest  substance  for  the  filter  ;  what  the  best  and 
cheapest  construction  of  the  tank  ;  how  long  the  sewage  will  pass 
before  the  filter  becomes  choked  ;  and  how  soon  the  filter  could  be 
sufficiently  saturated  to  make  it  profitable  as  a  manure.  His  Royal 
Highness  had  used  as  the  filtering  medium  the  following  sub- 
stances :  — 

1.  Charcoal : — admitted  to  be  the  most  perfect  filtering  substance 
for  drinking  water,  retaining  efiectually  extraneous  matters,  and  well 
known  for  its  singular  powers  of  purification.  2.  G-ypsum  (plaster 
of  Paris,  or  sulphate  of  lime)  : — recommended  by  agricultural 
chemists  for  fixing  ammonia  and  other  volatile  substances,  by  the 
decompositions  to  which  it  becomes  subject  when  exposed  to  the 
action  of  volatile  alkali.  3.  Clay  : — in  its  burnt  state,  would  act 
mechanically  as  a  filtering  bed ;  and  in  its  unburnt  state,  on  ac- 
count of  its  almninous  salts,  has  also  the  property,  like  gypsum,  of 
fixing  ammonia,  or  of  decomposing  the  ammoniacal  and  other  alka- 
line salts  present  the  manm-e  :  and  in  either  state  would  be  cheaply 
procured. 

All  these  substances,  his  Royal  Highness  thou.ght,  would  in  them  - 
selves be  highly  useful  as  manures,  independently  of  the  purpose 
they  would  subseiwe  as  agents  for  filtration,  or  for  the  additional 
amoimt  of  manuring  matter  they  would  receive  from  the  sewage 
which  they  purified.  His  Royal  Highness,  however,  in  thus  inci- 
dentally referring  to  the  substances  he  had  himself  employed  for 
the  filtering  medium,  was  well  aware  how  many  more  of  equal,  if 
not  superior,  value  would  suggest  themselves  to  others,  who,  like 
himself,  felt  an  interest  in  effecting  the  important  object  proposed. 
As  he  had  given  no  opinion  on  the  general  question  of  the  liquid  or 
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solid  application  of  manure,  but  had  merely  stated  the  grounds  of 
preference,  in  a  practical  sense,  of  the  solid  form  over  the  liquid  for 
the  purpose  of  the  filtering  operation  under  consideration,  his 
Royal  Highness  entered  into  no  discussion  of  the  amount  of  ma- 
nm^ing  matter  retained  by  the  filter  compared  with  the  soluble  matter 
that  might  pass  through,  it  along  with  the  water,  and  remain  in  that 
liquid  in  a  soluble,  coloiu'less  and  transparent  form  ;  nor  of  the 
value  of  sucli  filtered  water  for  agricultural  purposes.  He  had  con- 
fined his  observations  to  the  agricultiu'al  value  of  the  filtering  bed, 
and  the  rich  deposit  obtained  in  the  purification  of  sewers  for 
sanitary  purposes." — Athenceum,  No.  1175. 


NEW  SUBSOIL   DRAINING  PLOUGH. 

This  is  the  invention  of  Mr.  John  Fov/ler,  of  Melksham,  Wilts. 
It  is  anew  species  of  mole  plough  constructed  throughout  of  iron, 
and  with  a  careful  appHcation  of  the  principles  of  mechanical  engi- 
neering to  every  detail.  The  draining  pipes,  which  may  either  be  of 
clay  or  wood,  are  strong  upon  a  rope  of  sufiicient  length,  one  end  of 
which  is  attached  to  the  bed  of  a  mole  afiixed  to  the  bottom  of  a 
strong  vertical  coulter.  This  coulter  is  capable  of  being  adjusted  to 
any  depth  not  exceeding  four  feet,  and  thus,  througli  the  tunnel 
formed  by  the  mole  as  the  plough  advances,  the  rope,  with  the  pipes 
upon  it,  is  drawn  until  the  whole  length  is  laid.  Tiie  tractive  power 
is  a  moveable  capstan,  worked  by  horses,  or  a  portable  steam-engine 
may  be  applied.  By  the  means  provided  for  raismg  or  depressmg 
the  capstan,  a  uniform  line  is  given  to  the  drain,  notwithstanding 
undulations  of  the  surface,  and  precautions  are  also  taken  to  secure 
a  continuous  fall  on  a  dead  level.  By  the  help  of  a  long  iron  frame, 
all  the  difiiculty  experienced  m  getting  the  old  fashioned  mole  plough 
to  act  regularly  is  overcome,  and  an  even  distribution  of  the  strain 
upon  the  whole  implement  is  secured.  Mr.  Fowler  calculates  that 
by  such  a  machine,  three  horses,  three  men,  and  four  boys,  wiU  be 
able  to  lay  about  4000  feet  of  draining  per  day,  and  at  an  expense 
one-third  less  than  the  present  cost.  In  its  construction  tliis  plough 
is  a  great  improvement  on  that  liitherto  in  use,  as  the  old  mole 
plough  carried  no  pipes  in  after  it  to  arcli  in  the  tunnel  which  it  liad 
formed.  The  one  machine  makes  a  perfect  durable  drain,  while  the 
other,  under  the  most  favourable  circumstances,  only  makes  one  to 
last  for  a  few  years.  In  the  application  of  such  an  implement  as 
the  mole  plough,  difficulties  will  arise  from  irregularities  in  the  sur- 
face, or  in  the  texture  of  tlie  soil  to  be  dealt  with,  which  are  exceed- 
ingly difficult,  if  not  impossible,  by  any  amount  of  ingenuity  to 
overcome  ;  as  where  large  stones  stop  its  progress,  or  where  the 
undulations  of  the  land  are  rapid  and  frequent.  There  are,  however, 
large  tracts  of  heavy  clay  and  bog  wliere  such  an  implement  as  this 
in  good  working  order  would  be  of  great  value.  Mr.  Fowler's  m- 
vention,  when  put  to  the  test,  so  far  satisfied  the  expectatioiis  enter- 
tained of  it,  that  it  laid  pieces  of  draining  effectually  at  a  depth  of  2i 
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feet  and  3  feet,  the  old  mole  plough  not  going  lower  than  from  18 
inches  to  20  inches. — Bxyositor,  No.  3. 


LOED  WILLOUGHBY  DE  EEESBT'S  STEAM-PLOUGH. 

The  machmery  employed  consists  of  the  "  California,"  alocomotive 
engine,  weighing  3gtons,  and  of  a  twenty-six  horses  power,  designed 
by  Mr.  Gooch.  It  has  a  double  capstan  attached,  removable  when 
the  engine  is  reqmred  for  other  purposes. 

The  engine  moves  across  the  centre  of  the  field  on  a  light  portable 
railway.  The  ploughs  advance  and  recede  on  either  side  of  the  rail- 
way, at  right  angles  to  it. 

The  plough  employed  consists  of  four  ordinary,  and  the  like  num- 
ber of  subsoil  ploughs,  fixed  in  a  frame  :  it  is  directed  by  a  person 
standing  upon  a  small  platform. 

Two  such  ploughs,  one  on  either  side  the  railway,  alternately 
advance  and  recede  j  the  advancing  plough  working,  the  other  idle 
until  it  regains  its  proper  position  for  ploughing  the  next  four  fur- 
rows. On  the  completion  of  the  four  farrows  both  ways,  the  engine 
and  side  frames  advance  each  three  feet. 

The  ploughs  are  attached  to  an  endless  chain,  150  yards  in  length. 
They  can  be  detached  at  pleasure,  or  shifted  from  one  side  the  chain 
to  the  other.  Tliey  travel  at  the  rate  of  five  miles  an  hour.  Pro- 
vision is  made  in  case  they  strike  against  any  impediment.  There  is 
also  a  provision  on  the  carriage  for  tightening  the  chain  at  the  fences, 
by  which  the  length  may  be  varied  forty  feet,  to  suit  irregularly- 
shaped  fields.  If  any  further  alteration  is  necessary,  the  chain  is 
made  in  thh*ty  feet  lengths,  one  of  which  can  be  added  or  taken  out 
as  required. 

The  full  power  of  the  engme  is  not  exerted  with  the  ploughs  above 
described  ;  and  the  number  of  blades  can  therefore  be  increased,  if 
experience  proves  it  to  be  advisable. 

In  the  present  state  of  things  it  is  difficult  to  form  a  correct  esti- 
mate of  the  value  of  the  invention  in  a  commercial  point  of  view.  A 
machine  of  the  power,  and  with  the  arrangements  described,  would 
perform  the  work  usually  done  by  sixteen  ploughs,  driven  by  as 
many  men,  and  drawn  by  thirty-two  horses.  Requiring  itself  the 
attendance  of  eight  men,  and  a  horse  to  draw  the  water  for  the  en- 
gine, it  would  thus  save  the  labour  of  thirty-one  horses  and  eight 
men.  Against  this  must  be  set  an  expense  of  five  shillings  a  day  for 
coals,  as  well  as  10  per  cent,  upon  the  value  of  the  machinery,  say 
three  shillings  a  day  upon  an  original  cos.t  of  550/.  to  500/.  This 
latter  item,  however,  would  be  fully  compensated  by  the  savmg  m 
the  interest  of  capital  now  laid  out  on  horses. 

The  machinery  is  only  calculated  for  the  cultivation  of  flat  land. 
It  might  possibly  be  used  with  advantage  in  the  West  Indies.  (See 
Illustrations  of  the  Invention,  published  by  Ridgway,  Piccadilly.) 


the  FLAX  manufactuee.— steeping  supeeseded,  and  thffibee 

ADAPTED  TO  COTTON  SPINNING  MACHINEEY. 

One  of  the  greatest  obstacles  which  has  hitherto  stood  in  the  way 


94 


YEAE-BOOK  OF  FACTS. 


of  an  extended  cultivation  of  flax,  viz.,  that  of  the  trouble,  delay, 
and  expense  attended  upon  its  steeping,  in  order  to  prepare  it  for 
the  market,  has  now  been  removed,  by  an  invention  which  entnely 
dispenses  with  that  process,  and  enables  the  grower  at  the  smallest 
possible  cost  to  send  his  fibre  into  the  market.  By  this  process,  of 
which  Mr.  Donlan  is  the  inventor,  the  results  are  obtained  by  a 
combination  of  chemical  and  mechanical  means  ;  and  as  it  avoids  all 
the  expenses  connected  with  steeping,  the  fibre  may  be  prepared  at 
a  cost  considerably  below  that  incurred  in  the  present  process  ;  and 
may  be  made,  we  are  assured,  applicable  either  for  fabrics  of  the 
coarseness  of  nail  bags  or  canvas,  or  of  the  fineness  of  the  most  beau- 
tiful Brussels  lace.  Not  only  is  the  expense  considerably  less,  but 
the  time  consumed  in  the  preparation  of  the  fibre,  which,  by  the  old 
process,  ranges  from  ten  days  to  three  weeks,  does  not  exceed  as 
many  hours  by  the  unsteeped  mode.  It  also  possesses  a  vast  supe- 
riority on  account  of  the  extreme  simplicity  of  the  means  adopted, 
which  may  be  made  intelligible  to  and  performed  by  a  mere  child. 
But  by  far  the  most  important  and  valuable  part  of  this  mvention 
is,  that  it  produces  a  fibre  perfectly  clean,  and  in  its  natural  state, 
without  any  of  the  stains  or  impurities  which  necessarily  attach 
themselves  to  the  fibre  during  the  process  of  steeping  ;  and  it  also 
possesses  the  advantage  of  securing  that  regularity  and  uniformity 
of  strength  which  to  a  greater  or  less  extent  is  wanting  in  the 
steeped  fibre.  Application  has  been  made  for  a  charter  of  Incorpo  - 
ration for  a  Company  which  will  be  ready  to  purchase  the  flax 
produced  upon  100,000  acres  in  Ireland,  at  121.  per  acre,  and  to 
prepare  it  for  the  market  in  cases  wherj  the  grower  may  not  pos- 
sess the  necessary  facilities  for  preparing  it  himself. 

The  uniformity  of  strength  and  freedom  from  stain  or  impurity 
which  exists  in  the  flax  prepared  by  the  unsteeped  process,  has, 
within  the  last  four  days,  led  to  the  practical  demonstration  of  an 
invention,  of  the  value  and  importance  of  vvhich,  to  the  agricultu- 
rists and  manufacturers  of  this  country,  it  is  impossible  to  form  any 
adequate  idea,  and  which  consists,  among  other  things,  of  the  adap- 
tation of  the  flax  fibre  to  cotton  machinery.  The  patentee  of  this 
invention  is  M.  Le  Chevalier  P.  Claussen,  member  of  the  Brazilian 
Institute,  well  known  as  the  inventor  of  the  circular  loom,  and  by 
his  collections  of  objects  of  natural  history  and  plants  of  South 
America  in  the  British  Museum,  and  in  the  Museum  at  Paris.  We 
had  placed  in  our  hands  a  quantity  of  flax  rovings  and  yarns  spun 
upon  cotton  machinery  by  the  inventor,  and  we  have  had  an  oppor- 
tunity of  personally  inspecting  at  Manchester  the  whole  process 
connected  with  the  invention,  and  the  result  has  fully  convinced  us 
of  its  practicability.  The  first  portion  of  the  yarn  spun,  in  our 
opinion,  and  we  were  confirmed  in  it  by  a  gentleman  of  great  expe- 
rience and  long  connection  with  the  cotton  trade,  was  equal  in  fine- 
ness to  120's  cotton,  the  coarsest  being  equal  to  50's.  The  applica- 
tion of  such  a  test  as  that  of  120's  for  the  first  time  was  certainly  a 
most  severe  one  :  the  result,  however,  was  perfectly  successful.  A 
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slight  difficulty  arose  at  first  with  the  machinery,  in  consequence  of 
the  length  of  the  fibre  :  this,  however,  was  easily  obviated  by  a 
shght  alteration  m  the  position  of  one  of  tlie  rollers.  As  the  fibre, 
however,  may  be  prepared  to  any  length,  there  will  be  no  necessity 
in  future  for  even  this  alteration,  the  existing  cotton  machinery 
being  perfectly  adapted  for  the  purpose  of  spinnmg  flax  prepared 
according  to  the  process  patented  by  M.  Claussen. 

The  patent  granted  to  M.  Claussen  for  England  is  for  the  prepa- 
ration of  flax  in  a  short  staple,  so  as  to  produce  a  substitute  for  wool 
and  cotton  capable  of  being  spun  upon  cotton  machinery  ;  and  also 
for  the  mixtm^e  of  the  materials  thus  obtained,  which  can  be  carded 
together  with  silk,  cotton,  or  wool,  or  separately,  as  cotton  for  spin- 
ning into  yarns.  The  right  is  likewise  secured  for  preparing  long 
fibre  as  a  substitute  for  silk,  for  bleaching  in  the  preparation  of 
materials  for  spinning  and  felting,  and  also  in  yarns  and  felts.  The 
inventor  does  not,  however,  confine  himself  to  flax  for  the  purpose 
of  producing  a  fibre  adapted  to  his  purpose,  but  states  that  he  can 
obtain  sunilar  results  from'  hemp,  jute,  Chinese  grass,  and,  to  use 
his  own  expression,  from  "an  old  tar  rope,  or  a  bamboo  cane." 

As  the  patents  are  not  yet  secured  for  several  Continental  states, 
we  are  not  at  liberty  to  state  the  nature  of  the  process,  or  the  means 
adopted  for  the  purpose  of  bringing  the  fibre  mto  the  required  state. 
We  may  explain,  however,  that  from  I5  cwt.  of  the  flax  fibre  prepared 
and  cleaned  upon  the  unsteeped  process,  1  cwt.  of  a  substance, 
identical  with  clean  cotton,  can  be  produced  at  a  cost  for  materials 
of  less  than  half-a-crown.  The  cost  of  manual  or  mechanical  labour 
required  in  its  preparation,  including  the  expenses  of  bleaching,  an 
operation  performed  in  a  few  seconds,  does  not  amount  to  more  than 
seven-sixteenths  of  a  penny  per  pound. 

The  mixture  of  the  two  substances,  viz.,  wool  with  flax  reduced 
to  a  short  staple,  forms  a  fabric  exceedingly  durable,  while  its  cost 
may  be  judged  by  the  fact,  that  while  wool  costs  4s.  6d.,  the  flax 
prepared  and  ready  for  spinning  may  be  obtained  for  6d.  per  pound  : 
so  that  with  flax  and  wool  spun  together  in  equal  quantities,  the  cost 
would  be  reduced  by  nearly  one-half. 

But  although  the  inventor  has  obtained  a  patent  for  the  prepara- 
tion of  a  fibre  as  a  substitute  for  cotton,  he  does  not  indulge  the 
visionary  and  impracticable  idea  of  being  able  to  drive  cotton  out  of 
the  markets  ;  his  object  being  simply  to  provide  a  substitute  for  low 
cottons,  in  the  manufacture  of  a  variety  of  fabrics  in  which  that 
valuable  and  over- wrought  material  now  forms  a  part.  In  a  branch 
of  our  trade,  however,  for  the  supply  of  which  upwards  of 
770,000,000  lbs.  of  cotton  were  last  year  imported,  it  is  not  too 
raadi  to  suppose  that  there  exists  ample  room  for  the  consumption 
of  very  large  supplies  of  home-grown  flax,  while  the  facilities  which 
are  now  found  to  exist  for  carding  and  spinning  together  flax  and 
wool,  must  also  tend  to  open  up  new  sources  of  demand  among  the 
manufacturers  of  Leeds  and  Bradford. — Morniny  Chronicle^  Nov.  14. 

From  the  "  Prize  Essay  on  the  Cultivation  of  Flax  in  Ireland." 


96 


TEAR-BOOK  OF  FACTS. 


hj  Mr.  James  M'Adam,  Secretary  to  the  Royal  Society  for  Promot- 
ing the  Grrowth  of  Flax,  it  appears  that  the  profit  to  the  grower 
upon  an  acre  of  flax  grown  and  prepared  upon  the  present  system  is 
10/.  Out  of  this  sum,  however,  the  grower  has  to  pay — for  steep- 
ing, taking  from  steep,  spreading,  turning,  lifcing,  and  scutching — a 
sum  of  nearly  4/.  Application  has  been  made  to  the  Board  of  Trade 
for  a  Charter  proposing  to  take  the  flax  in  its  raw  state,  exclusive  of 
the  seed,  at  the  price  of  121.  per  acre,  the  grower  being  thus  saved 
the  whole  expense  attending  upon  the  steeping  process.  On  the 
other  hand,  if  the  grower  possesses  the  facilities  of  preparing  the  flax, 
he  will  be  at  liberty  to  dress  it  upon  the  patented  mode,  upon 
taking  a  hcense  from  the  association,  and  will  be  enabled  to  bring  it 
into  a  state  fit  for  the  market,  without  the  expense  and  risk  incurred 
by  the  steeped  process. 

The  subject  of  an  extended  cultivation  and  improved  prepara- 
tion of  flax  is  now  occupying  the  attention  of  most  of  the  Grovern- 
ments  of  Europe,  as  well  as  of  the  United  States.  The  ofier  made 
by  the  Government  of  Holland  for  the  purchase  of  an  invention,  con- 
nected with  the  preparation  of  the  fibre,  to  which  we  have  already 
referred,  shows  in  the  most  convincing  manner  the  importance  which 
is  attached  to  it  by  that  Grovernment. 

M.  Pciyen,  the  French  chemist,  has,  deputed  by  that  Grovemment, 
visited  Ireland,  in  order  to  inspect  and  report  upon  the  mode  of  cul- 
tivation and  the  preparation  of  the  fibre  in  that  country.  In  his 
report  to  the  Grovernment,  M.  Payen  describes  the  movement  in 
favour  of  an  extension  of  the  growth  of  flax,  and  the  probable  sub- 
stitution of  linen  for  cotton,  as  an  "  industrial  revolution  which  was 
fast  maturing  itself."  The  President,  in  his  message  to  the  Legisla- 
tive Assembly,  under  the  head  of  "  Agriculture  and  Commerce," 
aUuded  to  the  inquiries  which  had  been  thus  set  on  foot,  and 
announced  the  intention  of  the  Grovernment,  in  accordance  with  the 
recommendation  of  the  report  of  M.  Payen,  to  submit  to  the  Legis- 
lature a  biU  calculated  to  extend  and  facihtate  the  growth  of  flax  in 
France. 

The  British  Government,  in  considering  the  apphcation  for 
a  Charter  to  encom-age  the  growth  of  flax  in  Ireland,  has  very  pro- 
perly decided  upon  relaxing  the  rule  by  which  they  are  governed  in 
the  case  of  the  granting  of  charters  under  ordinary  circumstances. 

Mr.  G.  R.  Porter,  has  read  to  the  British  Association,  a  paper 
"  on  the  introduction  of  Flax  for  cotton  in  the  manufacture  of  cloth,' ' 
in  which  he  observes :—- Our  supply  of  cotton  has  hitherto  been 
drawn  in  very  fluctuating  proportion  from  British  India,  Brazil, 
Egypt,  our  West  India  Colonies,  and  the  United  States  of  A.merica. 
From  this  last-named  country  the  quantities  were  for  a  long  series  of 
years  in  a  continual  condition  of  increase.  From  Brazil  our  im- 
portations have  sensibly  lessened  without  any  reasonable  prospect 
of  future  increase.  From  Egypt  the  quantities  fluctuate  violently, 
and  depend  greatly  upon  causes  not  falling  within  ordinaiy  com- 
mercial considerations.    In  the  British  West  Indies,  the  cultivation 
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of  cotton  has  for  some  time  ceased  to  form  a  regular  branch  of 
industry  ;  and  it  is  hardly  to  be  expected,  that,  having  thus  ceased  to 
be  profitable  when  prices  in  Europe  were  uniformly  at  a  higher 
level  than  they  have  been  for  now  a  long  series  of  years,  the  cultiva- 
tion of  cotton  to  any  important  extent  will  be  resumed  in  these 
colonies.  From  British  India  the  quantities  received  depend  upon 
a  different  set  of  ch^cumstances,  but  of  such  a  nature  as  to  forbid  any 
sanguine  hopes  of  great  and  permanent  increase  in  the  shipments. 

As  a  remedy  for  these  short  and  uncertain  supplies,  Mr.  Porter 
proposes  our  home  culture  of  flax,  observing  :  — "  An  additional  in- 
ducement to  the  growth  of  flax  beyond  that  ofiered  by  other 
articles,  may  be  found  in  the  fact,  that  to  bring  it  to  the  same  con- 
dition as  that  in  which  it  is  usually  imported  from  foreign  co\mtries , 
calls  for  the  employment  of  a  considerable  amount  of  human  labour. 
There  is  no  part  of  the  United  Kingdom  in  which  the  flax  plant 
cannot  successfully  be  cultivated  ;  and  there  is  hardly  any  country 
where  it  might  not  be  brought  to  supply  our  deficiencies,  should 
such  arise.  It  should  not  in  any  degree  interfere  with  the  pros- 
perity of  the  present  race  of  cotton  manufacturers  if  flax  were  to  be 
substituted  in  part  for  the  material  now  employed  by  them.  Som.e 
changes  are  doubtless  necessary  in  order  to  adapt  their  present 
macliinery  for  the  spinning  of  flax,  but  not  to  any  import  and  extent. 
It  would  not  appear  difiicult  so  to  order  the  arrangements  of  a 
spinning-wheel  or  a  weaving  shed  that  both  flax  and  cotton  might 
be  included  within  its  operations  ;  and  that  the  preponderance  in 
those  operations  might  be  given  from  time  to  time  either  to  the  one 
or  to  the  other,  according  to  the  capabilities  of  the  markets  of  supply 
on  the  one  hand,  and  the  requirements  of  the  markets  of  consmnp- 
tion  on  the  other." — Athenceum  Report. 


THE  HYDROSTATIC  LOG. 

The  object  of  this  invention  is  to  obtain  a  register  of  the  speed  of 
ships,  by  a  column  of  mercury,  in  such  a  manner  that  the  height  of 
the  column  shall  depend  upon  the  velocity  alone,  and  not  be  afl'ected 
by  any  disturbing  causes ;  such  as  alteration  of  draught  of  water, 
pitching  and  rolling,  &c. 

The  principle  embraces  that  of  Pitot's  tube,  inasmuch  as  the  force 
of  the  resistance  due  to  the  velocity  is  communicated  through  a 
small  pipe  projecting  into  the  water  below  the  bottom  of  the  ship  : 
this  force,  acting  upwards,  compresses  a  portion  of  enclosed  air  in  a 
smaU  cyhnder,  which  air  communicating  by  means  of  a  httle  pipe 
with  the  bulb  of  a  glass  tube — bent  like  a  common  barometer — 
raises  the  mercury  in  the  tube,  by  depressing  it  in  the  bulb. 

But  as  any  single  column  of  water  and  air  thus  acting  upon  the 
surface  of  the  mercury  in  the  bulb  alone  must  depend  not  only  uoon 
the  resistance  due  to  the  velocity,  but  also  upon  the  distance  of  the 
cylinder  from  the  vjater-line^  which  distance  or  height  varies  with 
every  sea,  and  alters  more  permanently  as  the  draught  of  water 
changes,  a  compensation  was  necessary  ;  and  the  inventor  has  found 
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one,  which  he  considers  perfect  for  all  these  variations,  by  applying 
a  second  column  of  water  and  air  to  press  upon  the  other  surface  of 
the  mercury^  viz.  that  in  the  glass  tube.  This  second  column  is  pre- 
cisely like  the  first  as  regards  the  pipe  and  cylinder,  and  communi- 
cates with  the  sea  by  an  aperture  or  apertures,  presented  in  such  a 
direction  that  velocity  does  not  "produce  ayiy  increase  of  pressure.  Thus 
the  mercury  in  the  indicator  is  placed  between  two  columns  of  water 
and  air,  which  are  always  equal  to  each  other  in  length  ;  and  the  mer- 
cury rises  according  to  the  difference  between  the  pressures  upon  its 
two  surfaces,  the  result  of  resistance  or  velocity  alone. 

The  air-pipes  may  be  conducted  in  any  direction,  and  the  indica- 
tor, wliich  swings  upon  gimbals,  may  be  placed  in  any  part  of  the 
ship.  The  two  water-pipes  are  conducted  into  one  tube  in  the  bot- 
tom of  the  ship,  divided  into  two  separate  chambers  for  the  different 
forces. 

In  addition  to  the  speed,  the  true  course  or  leeway  of  the  vessel  is 
indicated  upon  a  horizontal  segment  divided  into  degrees,  over  which 
a  needle  is  moved  by  a  rod  connected  with  the  above-mentioned 
double  tube  ;  and  the  whole  is  kept  continually  in  the  true  direction 
of  the  ship's  motion  by  a  float  or  vane  attached  to  the  lower  end  of 
the  tube  in  the  water. — The  Rev.  U.  L.  Berthon ;  Proceedings  of  the 
Royal  Society. 


VESSELS  BUILT  ON  THE  WAVE  PEINCIPLE. 

Me.  Scott  Russell  has  read  to  the  British  Association,  a  com- 
munication from  Thomas  B.  Dogson,  of  the  Brazils,  who  had  con- 
structed several  vessels  in  the  Wave  principle ;  the  resiilts  thus 
furnished  showed  an  advantage  over  the  common  build  of  seven  to 
eight  in  speed  :  while  in  a  sailing  vessel,  the  Titania  of  100  tons, 
constructed  in  England  on  the  same  principle,  the  great  power  in 
withstanding  a  storm  had  been  satisfactorily  established. 

The  President  of  the  Section,  wliile  he  expressed  the  pleasure 
which  he  had  in  fi  nding  these  wave  principles  carried  out  on  the 
Continent,  regretted  that  the  great  amount  of  information  offered 
to  the  Admiralty  on  this  subject  in  Mr.  E-ussell's  reports  had  not  yet 
been  accepted.    It  certamly  would  save  much  fruitless  expenditure. 


THE  MAEINE  TELESCOPE. 

This  instrument,  popularly  named  "  the  Water  Telescope,"  from 
the  power  given  by  its  use  to  see  into  the  water,  consists  of  a  tube  of 
metal  or  wood,  of  convenient  length,  to  enable  a  person  looking  over 
the  gunwhale  of  a  boat  to  rest  the  head  on  to  one  end,  while  the  othef 
is  below  the  surface  of  the  water  ;  the  upper  end  being  so  formed 
that  the  head  may  rest  on  it,  both  eyes  seeing  freely  into  the  tube. 
Into  the  lower  end  is  fixed  (water  tight)  a  plate  of  glass  which,  when 
used,  is  to  be  kept  under  the  surface  of  the  water. 

A  very  convenient  size  for  the  instrument  is  to  make  the  length  3 
feet,  and  the  mouth,  where  the  face  is  applied,  of  an  irregular  oval 
form,  that  both  ej/es  may  see  freely  into  the  tube  ;  with  an  indenta- 
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tioli  on  one  side,  that  the  nose  may  breathe  freely,  not  throwing  tlie 
moisture  of  the  breath  into  the  tube.  jSText  is  a  round  plate  of  glass, 
8  inches  diameter,  over  whicli  is  the  rim  or  edge ;  this  rim  is  best 
fonned  of  lead,  a  quarter  of  an  inch  tliick,  and  three  inches  deep  ; 
the  weight  of  the  lead  serves  to  sink  the  tube  a  little  into  the  w^ater. 
Holes  must  be  provided  at  the  junction  of  the  glass  and  rim,  for  the 
purpose  of  allowing  the  air  to  escape,  and  bring  the  w^ater  into  con- 
tact with  the  glass ;  on  each  side  there  is  a  handle  for  holding  the 
instrument.  This  size  and  form  is  very  much  that  of  tlie  instru- 
ment brought  from  Norway  by  John  Mitchell,  Esq.,  Belgian  Consul, 
of  Mayville,  with  the  improvement  for  excluding  the  breath,  and 
allowing  the  water  to  get  into  contact  with  the  glass,  which  was  not 
provided  for  in  that  instrument. 

The  reason  why  we  so  seldom  see  the  bottom  of  the  sea,  or  of  a 
pure  lake,  where  the  depth  is  not  beyond  the  powers  of  natural 
vision,  is  not  that  the  rays  of  light  reflected  from  the  objects  at  the 
bottom  are  so  feeble  as  to  be  imperceptible  to  our  sense,  from  their 
passage  through  the  denser  medium  of  the  water,  but  from  the  irre- 
gular refractions  given  to  the  rays  in  passing  out  of  the  water  into 
the  air,  caused  by  the  constant  ripple  or  motion  of  the  surface  of  the 
water,  where  that  refraction  takes  place.  Eellections  of  light  from 
the  surface  also  add  to  the  difficulty ;  and  before  we  can  with  any 
just  hope  expect  to  see  the  objects  distinctly  at  the  bottom,  these 
obstructions  must  be  removed. 

This  is  done  to  a  very  great  extent  by  the  use  of  the  Marine  Tele- 
scope :  the  tube  serves  to  screen  the  eyes  from  reflections,  and  the 
water  being  in  contact  with  the  glass  plate,  all  ripple  is  got  rid  of ; 
80  that  the  spectator,  looking  down  the  tube,  sees  all  objects  at  the 
bottom,  w^hose  reflective  po  vvers  are  able  to  send  ofi*  rays  of  suflicient 
intensity  to  be  impressed  on  the  retina,  after  suflering  the  loss  of 
light  caused  by  the  absorbing  power  of  the  water,  which  obeys  cer- 
tain fixed  laws,  proportionate  to  the  depth  of  water  passed  tlirough  ; 
for  as  hght  passmg  through  pure  sea- water  loses  half  its  intensity  for 
each  15  feet  tlirough  which  it  passes,'*  we  must,  from  this  cause 
alone,  at  a  certain  depth  lose  sight  of  objects  of  the  brightest  lustre. 
The  perfect  purity  of  the  w^ater,  and  its  freedom  from  all  muddy 
particles  floating  in  it,  form  an  important  element  in  the  eflective  use 
of  the  waier-telescope  :  for  example,  in  the  Frith  of  Forth,  and 
similar  estuaries,  where  the  influx  and  reflux  of  the  tide  keep  parti- 
cles of  mud  in  constant  motion,  the  instrument  is  of  little  or  no  use  ; 
for  these  act  in  exactly  the  same  way  in  limiting  our  vision  through 
water,  as  a  fog  does  through  the  air  :  it  is  theret'ore  only  in  the  pm^e 
waters  of  our  northern  and  western  shores  that  this  contrivance  is 
apphed  with  any  advantage  ;  and  in  such  situations  we  can  speak  of 
its  powers  with  confidence.  In  a  trial  macle  with  the  instrument 
last  autumn  on  the  west  coast  of  Scotland,  the  bottom  was  dis- 
tinctly seen  (a  white  bottom)  at  a  depth  of  12  fathoms  ;  and  on  a 


*  Leslie's  Elements  of  Nat.  Phil,  p,  19. 


100 


YEAE-BOOK  OF  FACTS. 


black,  rocky  bottom,  at  5  fathoms  under  water,  objects  were  so  dis- 
thictlj  seen  tliat  the  parts  of  a  wreck  were  taken  up — the  exact 
place  of  whicli  was  not  known  previous  to  its  use.  In  these  experi- 
ments a  lenticular  form  of  glass  was  made  use  of  at  the  bottom  of 
the  tube,  having  a  plane  surface  to  the  water,  but  no  great  or  marked 
advantage  was  observable  from  tlus  construction.  This  contrivance 
for  viewing  the  bottom  of  the  sea  is  stated  to  be  in  general  use  in 
seal-sliooting  along  our  northern  and  western  islands,  where,  some- 
times in  the  form  of  an  ordinary  washing- tub,  with  a  piece  of  glass 
fixed  in  its  bottom,  the  shot-seal  was  looked  for,  and  the  grapphng- 
hook  let  down  to  bring  hnn  to  the  surface.  Our  eminent  engineer, 
the  late  Mr.  Robert  Stevenson,  made  use  of  the  water- telescope  more 
than  30  years  ago,  in  works  connected  with  harbour  improvement  in 
the  north  of  Scotland  ;  it  has  also  been  used  to  examine  the  sand- 
banks, &c.,  at  the  bottom  of  the  River  Tay,  but  in  this  case  the  mud 
prevented  its  use  in  any  considerable  depth  of  water.* — Communicated 
by  John  Adie  to  Jameson's  Journal^  I^o.  98. 


MANTJPACTURE  OF  SUOAE. 

Peof.  Beais^de  has  read  to  the  Royal  Institution,  a  paper  "  On 
the  Theory  and  Practice  of  the  Manufacture  of  Sugar."  The  Pro- 
fessor commenced  by  succinctly  noticing  the  two  types  of  the  sac- 
charine principle— Cane-sugar  and  Grape-sugar.  He  adverted  to 
the  sugar-cane,  the  beet-root,  the  maple,  the  maize,  and  the  palm,  as 
the  chief  som^ces  of  the  former;  and  stated  that  the  latter  was 
found  in  the  juices  of  fruits — in  honey — and  that  it  constitutes  the 
sweetness  of  malt.  The  formula  for  sugar-cane  is  C^g  — 
for  grape-sugar,  Cjg  H14  O^^.  The  ready  and  characteristic  crys- 
tallization of  cane  sugar  was  contrasted  with  the  tardily  formed  and 
obscure  crystals  of  the  grape-sugar  ;  and  the  exclusive  property  of 
grape-sugar  to  reduce  copper  from  its  salts  was  experimentally  ex- 
hibited. Cane-sugar  in  its  raw  state  is  a  peculiarly  unstable  sub- 
stance, and  every  decomposition  it  undergoes  deteriorates  its  qualities. 
Tlierefore,  the  great  object  of  the  sugar-refiner  is  to  remove  impu- 
rities without  sacrificing  in  the  process  the  material  of  the  loaf-sugar 
which  he  manufactures.  Heat  is  an  indispensable  agent  for  re- 
moving these  hnpurities.  A  model  of  a  sugar-boiler,  and  a  boiler 
itself,  with  its  air-pmup  and  steam-pipes,  in  actual  operation,  were 
exhibited,  in  order  to  show  the  method  of  boiling  sugar  in  vacuo. 
The  mode  of  taking  samples  without  admitting  air  was  explained. 
Extraneous  substances  being  thus  separated  by  boihng,  the  albumen 
in  blood  and  the  alkalescent  properties  of  lime  were  formerly 

*  This  instrument  is  not  only  used  by  the  fishermen,  but  is  also  found 
aboard  the  navy  and  coasting-  vessels  of  Norway.  When  their  anchors  get 
into  tlie  foul  ground,  or  their  cables  warped  on  a  roadstead,  they  immedi- 
ately ply  the  jiluss,  and,  ^ridded  by  it,  take  steps  to  put  all  to  rip:hts ;  this 
they  could  not  do  so  well  without  the  aid  of  their  rude  and  simjile  instru- 
ments, which  the  meanest  fisherman  can  make  up  with  his  own  hands,  w  ith- 
out the  aid  of  a  craftsman. 
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employed, — the  one  to  entangle,  the  other  to  neutralize,  the  thick 
and  acid  impurities,  and  ultimately  to  separate  them  from  the  syrup  ; 
and  charcoal  was  used  to  detach  colouring  matter.  The  new  pro- 
cess by  Dr.  ScofFern  dispenses  with  the  use  of  lime  and  of  blood.  It 
is  based  on  the  affinity  of  oxide  of  lead  for  coloiu-ing  matter,  as  well 
as  for  the  melassic  and  other  acids,  all  of  which  have  to  be  removed 
from  the  syrup.  Dr.  ScofFern  heats  the  syrup  to  180°  Fahr.,  and 
then  mixes  with  it  subacetate  of  lead, — a  bulky  precipitate  of  melas- 
sicate  of  lead  is  formed,  and  the  syrup,  more  or  less  contaminated 
with  lead,  passes  through  the  filter.  The  lead  is  then  separated  in 
the  form  of  an  insoluble  sulphite  by  a  current  of  sulphurous  acid  gas 
sent  through  the  syrup.  After  the  removal  of  the  metal  has  been 
proved  by  the  test  of  sulphuretted  hydrogen,  clialk  is  added  to  neu- 
trahze  the  acetic  acid,  and  then  the  syrup  is  thus  sent  to  the  vacuum 
pan  for  granulation.  E,eturning  to  the  precipitate  in  the  filter, 
Mr.  Brande  showed  how  the  melassic  acid  might  be  separated  from 
it  by  solution  in  alcohol  and  subsequent  precipitation  by  sulphurous 
acid.  In  conclusion,  he  noticed  the  recently  adopted  use  of  sugar 
ground  with  water  in  place  of  clay  to  wash  out  the  few  remaining 
impurities  which  would  otherwise  tinge  the  colour  of  the  lower  part 
of  the  sugar  loaf. — Athemcum,  No.  1162. 

Extensive  preparations  have  been  made  at  Lord  Howard  de 
Walden's  estate,  near  Spanish  Town,  for  carrying  out  M,  Melsens' 
improved  method  of  sugar-making.  Considerable  difficulty  has 
arisen  in  the  construction  of  the  apparatus  for  making  the  bisulphite 
of  lime,  the  principal  agent  in  the  new  process  on  the  estate.  His 
Lordship  has  also  sent  out  a  machine  for  curing  sugar,  which  fits 
it  for  sale  or  exportation  the  moment  it  is  fit  to  take  from  the  cooler. 
This  machine  is  on  the  centrifugal  principle,  and  is  worked  with  the 
greatest  facihty  by  a  strap  from  the  steam-engine.  We  regret  we 
cannot  give  a  fuller  explanation  of  its  construction  at  present,  as  it  is 
beyond  doubt  the  greatest  practical  improvement  wliich  has  ever 
been  brought  to  Jamaica. — From  the  Jamaica  Standard^  April  2. 


ADULTEEATION  OP  ISlNaLASS. 

Oe  the  several  varieties  of  Isinglass  which,  in  the  unmanufactured 
state,  are  imported  into  this  comitry,  that  called  Beluga  leaf  is, 
according  to  a  paper  by  Mr.  Kedwood,  in  the  Pharmaceutical 
Journal^  most  esteemed  for  dietetical  use ;  and  this,  when  prepared 
and  cut,  constitutes  the  best  Russian  isinglass  of  the  shops.  There 
are  inferior  varieties  of  Russian  isinglass,  such  as  the  Samovei/,  which, 
being  much  cheaper  than  the  Beluga^  may  perhaps  sometimes  be 
mixed  with  it  when  cut  ;  but  as  the  jelly  made  from  such  de- 
teriorated specimens  would  be  proportionately  weak,  the  admix- 
ture would  be  thus  detected.  Brazilian  isinglass  is  a  cheap  kind, 
which  is  extensively  used  for  fining  beer,  and  for  other  similar  pur- 
poses ;  and  this  is  also  prepared  and  cut,  like  Russian  isinglass,  and 
is  no  doubt  sometimes  mixed  with  the  Russian.  Tlie  Brazilian 
variety,  however,  is  much  less  soluble  in  water  than  the  best  Russian, 
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and  the  jelly  obtained  from  it  is  inferior  in  consistence,  in  trans- 
parency, and  in  flavour.  When  these  different  kinds  of  isinglass 
have  been  submitted  to  the  processes  of  the  manufacturer,  in  which 
they  are  picked  and  purified  (especially  the  inferior  kinds),  rolled 
into  ribbons,  and  subsequently  cut,  the  prices  at  which  they  are  sold, 
wholesale,  vary  from  6s.  to  l7s.  a  pound.  The  modern  introduction 
of  machinery  has  enabled  the  manufacturer  to  prepare  the  isinglass 
in  much  thinner  shreds  than  was  formerly  the  case  when  it  was 
pulled  to  pieces  by  the  fingers  or  cut  with  scissors.  There  are  those, 
however,  who  still  prefer  to  have  it  in  the  thicker  pieces,  in  which 
state  it  is  called  hand-cut.  The  quality  of  cut  isinglass  is  estimated 
— 1st,  by  its  colour,  that  which  is  cut  fine  by  machinery  being,  ceteris 
paribus,  the  whitest  and  generally  most  esteemed ;  2dly,  by  the 
smell  emitted  after  breathing  upon  it,  tliat  being  the  best  which  is 
least  disagreeable  in  this  respect ;  3dly,  by  the  extent  of  its  solubility 
in  water ;  and  4thly,  by  the  consistence,  transparency,  and  flavour 
of  the  resulting  jelly.  Such  practical  method  of  examination  is  that 
alone  by  which  shght  shades  of  difference  may  be  discovered  ;  yet  a 
difference  of  flavour  wliich  only  a  practised  palate,  or  carefid  com- 
parison with  an  approved  specimen,  covdd  detect,  is  often  important 
in  an  article  intended  for  the  diet  of  the  fastidious  invalid  ;  and  a 
slight  superiority  in  this  respect  will,  therefore,  command  a  much 
increased  price. 

In  April  last,  Mr.  Warington  submitted  two  samples  of  isinglass, 
one  of  which  was  suspected,  to  a  careful  examination.  One  he  pro- 
nounced pure  and  genuine  ;  the  other,  to  have  a  great  deal  of  acid 
adhering  to  it,  arising  either  from  acid  having  been  used  to  improve 
the  colour  and  appearance  of  an  inferior  isinglass,  so  as  to  render  it 
saleable,  or  from  its  admixture  with  a  gelatine  prepared  by  means 
of  an  acid :  in  either  case  imposing  both  on  the  dealer  and  the 
consumer. 

Mr.  Eedwood  has  also  gone  minutely  into  the  inquiry.  He  says, 
from  the  results,  it  is  evident  that  the  specimen  he  examined  con- 
sisted of  a  mixture  of  isinglass  and  gelatine  ;  and  optical  examination 
showed  that  the  two  substances  had  been  worked  together  in  a 
manner  well  calculated  to  elude  detection.  He  felt  satisfied,  and 
Mr.  Warington  had  previously  expressed  the  same  conviction,  that 
sheet  gelatine  had  been  rolled  between  two  sheets  of  isinglass,  in  the 
moistened  state,  so  as  to  form  a  ribbon,  in  which  the  two  substances 
would  be  united.  In  order  to  get  further  evidence  in  confinnation 
of  this  view,  he  liad  some  genuine  isinglass  and  sheet  gelatine,  in  the 
proportion  of  three  parts  of  the  former  and  one  of  the  latter,  rolled 
into  ribbon  and  cut,  under  his  inspection.  The  specimen  thus  pre- 
pared could  not  be  distinguished  by  the  eye  from  the  best  Russian 
isinglass.  It  agreed  entirely  with  the  adulterated  article  met  with  in 
commerce,  not  only  in  appearance,  but  in  the  characters  presented 
when  examined  in  the  manner  described  in  his  paper.  He  feels  fully 
justified,  therefore,  in  the  conclusion,  that  a  most  ingenious  but  un- 
warrantable system  of  adulteration  is  adopted  in  the  manufacture  of 
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cut  isinglass  ;  and  he  trusts  that  his  exposure  will  enable  those  who 
deal  in  isinglass  to  detect  the  imposition,  if  its  practice  should  be 
continued. 

Messrs.  Pliillips  and  Cooper,  on  behalf  of  the  parties  accused  of 
tlie  fraud,  dispute — but  do  not,  we  think,  disprove — Mr.  Redwood's 
results,  or  shake  his  conclusions. — Literary  Gazette. 

ADULTEEATION   OF  COFFEE. 

A  PAPEE  has  been  read  to  the  Botanical  Society  of  London,  by 
Dr.  Arthur  Hassall,  "  On  the  Adulteration  of  ColFee."  The  author 
commenced  by  observing  that  the  injurious  results  which  he  was 
about  to  detail  originated  in  a  remark  made  in  the  House  of  Com- 
mons during  the  late  debate  on  chicory,  to  the  effect  tls  it  no  means 
had  yet  been  discovered  by  which  the  adulteration  of  colfee  with 
cliicory  coidd  be  determined.  The  recollection  of  the  fact  that  in 
vegetable  charcoal  the  component  parts  of  the  several  tissues  may  be 
detected  by  the  microscope,  led  Dr.  Hassall  to  infer  that  by  the  same 
means  the  less  completely  charred  vessels,  cells,  &c.,  forming  the 
tissues  of  those  substances  employed  in  the  adulteration  of  coffee 
might  hkewise  be  discovered — an  expectation  fuUy  realized. 

In  this  way  it  was  ascertained  that  the  substances  most  frequently 
used  in  the  adulteration  of  coffee  are  chicory,  roasted  wheat,  colour- 
ing matter,  and  occasionally  beans  and  potato  flour.  The  structure 
of  the  coffee-berry  and  of  the  several  productions  just  named  was 
then  minutely  described  ;  and  it  was  shown  that  the  chicory  might 
at  all  times  be  distinguislied  with  the  greatest  ease  by  the  size  and 
ready  separation  of  the  cells,  as  well  as  by  the  presence  of  bundles  of 
vessels  of  the  dotted  or  intempled  spiral  kind.  The  substance  so 
generally  employed  to  deepen  the  colour  of  coffee,  Dr.  Hassall  found 
to  consist,  in  those  instances  in  which  he  had  examined  it,  of  burnt 
sugar ;  and  he  referred  to  the  fact,  that  the  rich  brown  hue  of  coffee 
is  not  peculiar  to  a  decoction  of  that  berry,  but  that  almost  all  vege- 
table substances,  when  charred,  yield  a  somewhat  similar  colour.  The 
author  then  proceeded  to  detail,  in  a  tabular  form,  the  results  of  34 
examinations  of  coffee  of  all  prices.  From  these  it  appeared  that 
the  whole  of  the  coffees,  with  two  exceptions  only,  were  adulterated; 
that  chicory  was  present  in  31  instances,  roasted  wheat  in  12,  colour- 
ing matter  in  22,  beans  and  potato  flour  in  1  only ;  that  in  10 
cases  the  adulteration  consisted  of  but  a  simple  article,  in  12  of  two, 
and  in  10  of  three  substances  ;  that  in  many  instances  the  quantity 
of  coffee  present  was  verj^  small,  and  in  others  not  more  than  a  fifth 
fourth,  third,  half,  and  so  on. 

Contrasting  chicory  and  coffee,  it  was  observed  that  while  the 
coffee-berry  contains  a  large  quantity  of  essential  oil,  visible  in  small 
drops  in  the  cells,  and  upon  which  the  fragrance  and  the  active  pro- 
perties mainly  depend,  not  a  trace  of  any  similar  oil  is  to  be  found  in 
the  chicory  root.  The  properties  of  coffee  are  those  of  a  stimulant 
and  neurine  tonic,  with  an  agreeable  fl  ivour  and_^  delicious  smell,  in 
all  which  respects  chicory  is  very  greatly  inferior.    The  adulteration 
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of  coffee  witli  wheat,  bean,  and  potato.  Dr.  Hassall  considers  to  be 
altogether  mdefensibie,  smce  these  substances  have  not  one  of  the 
properties  of  coffee  belonging  to  them  ;  and  he  observed  that  if  the 
employment  of  chicory  be  deemed  in  any  respect  desirable,  it  should 
be  sold  openly,  and  not  as  at  present  surreptitiously,  and  imder  the 
names  of  Ceylon,  Berbice,  Costa  Rica,  and  Mocha  coffees,  &c. 

The  paper  contained  many  other  interesting  details,  and  was 
brought  to  a  conclusion  by  one  or  two  liints  addressed  to  coffee 
drinkers, — viz.,  that  the  coffee  should  be  ground  fine,  in  order  to 
taciiitate  the  liberation  of  the  essential  oil  contained  in  the  cells  of 
the  berry,  and  that  an  infusion  and  not  a  decoction  of  it  should  be 
m.ade. 


AIE- WHISTLE. 

Mr.  C.  Daboll,  of  New  London,  Connecticut,  has  invented  a 
Whistle  for  the  use  of  vessels  at  sea  or  on  coasts  where  dense  fogs 
prevail,  and  ships  are  liable  to  come  into  collision  before  they  are 
conscious  of  each  other's  approach.  Its  great  advantage  is  its 
power  of  communicating  sounds  for  a  distance  of  from  fom*  to  five 
miles,  far  exceeding  the  largest  bells.  An  experimental  whistle 
was  placed  on  Bartlett's  Keef,  and  the  pilot  of  the  "Lawrence" 
states  that  he  has  heard  it  when  about  four  miles  off  from  Bartlett's 
Eeef,  against  the  wind,  which  was  blowing  quite  fresh  at  the  time. 
This  was  on  a  clear  day,  and  when  the  whistle  was  blown  at  his 
request,  and  also  by  advice  of  the  inventor,  so  that  the  distance 
might  be  marked.  It  is  probable  that,  under  the  same  circum- 
stances, the  tones  of  a  bell  could  not  have  been  heard  more  than 
from  one  half  to  tlu'ee-fourths  of  a  mile.  The  pilot  of  the  steamer 
"  Knickerbocker"  reports,  that  he  made  the  whistle  dm'ing  a  dense 
fog,  thirteen  minutes'  running-time  of  the  steamer,  before  coming 
up  with  the  station  where  it  is  located.  He  therefore  must  have 
been  some  four  or  five  miles  distant  from  it  when  he  heard  it. 

This  wliistle  consists  of  an  air-chamber  or  condenser,  of  boiler 
iron,  sufficiently  strong  to  resist  almost  any  pressure,  an  air-pump, 
and  a  whistle  similar  to  the  ordinary  ones  used  on  locomotives.  By 
means  of  the  air-pump  operating  into  this  chamber,  a  pressiu'e  of 
air  is  obtained  upon  it  of  any  required  amount, — say  one,  two,  or 
three  hundred  pounds  to  the  square  inch.  When  the  air  is  so  com- 
pressed, it  is  made  to  operate  on  the  whistle  by  sunply  openmg  a 
valve,  when  it  gives  a  distinct  clear  sound. 


USE  OF  PAEACHUTES  IN  MINES. 

It  is  well  known  that  vertical  ladders  for  descending  into  deep 
mines  are  very  fatiguing,  so  that  the  miners  prefer  to  trust  them- 
selves to  baskets  suspended  by  ropes, — and  in  many  cases  the  baskets 
are  the  only  means  provided  for  descending  and  ascending.  But 
accidents  frequently  occur  from  the  breaking  of  the  ropes,  in  spite 
of  all  the  precautions  that  can  be  taken  to  prevent  it.  The  Brussels 
Herald  states  that  some  experiments  have  lately  been  made  on  a 
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large  scale,  in  Belgium,  with  a  contrivance  intended  to  remedy  this 
evil.  The  basket  or  cuffert  is  so  made,  that,  in  case  the  rope  breaks, 
it  immediately  springs  open,  forming  a  sort  of  Parachnte,  which  is 
held  suspended  in  the  air  by  means  of  the  strong  current  wliich,  it 
is  well  known,  is  always  rushing  up  from  mines,  owing  to  the  tem- 
peratm'e  below  bemg  higher  than  that  above.  The  effect  of  this 
apparatus  has  been  shown  before  a  niunerous  company,  several  miners 
entrusting  themselves  to  the  basket,  which  was  so  arranged  that  at 
a  certain  point  the  rope  broke :  they  were  sustained  m  the  ah"  by 
the  open  basket,  so  that  the  experiments  were  entirely  satisfactory. 


NEW  GAS  STOVE. 

Mr.  W.  C.  Ward  has  described  to  the  British  Association  this 
invention,  the  novelty  of  which  consists  in  constructing  the  stove  in 
a  vertical  position,  so  as  to  expose  considerable  surfaces  for  the 
absorption  of  heat  from  Gras-burners,  and  for  the  radiation  of  such 
heat.  The  author  finds  that  his  apparatus  is  sufficient  to  raise  the 
temperatm'e  of  a  moderate- sized  room  from  five  to  ten  degrees  of 
Falirenheit,  with  a  consmnption  of  about  tln^ee  feet  of  gas  per  hour, 
costing  about  2^/.  for  ten  hours ;  that  it  is  particularly  useful  in 
warming  a  bed-room,  w^liere  only  a  slight  elevation  of  temperature  is 
required ;  and  that  it  is  free  from  the  production  of  dirt  or  smell. 
— Atheiueum,  ^o.  1176. 


DOMESTIC  OAS  GENEEATOE. 

Me.  James  Weestee,  Leicester,  engineer,  has  patented  certain 
apparatus  for  the  manufacture  of  coal  or  resin-gas,  which  he  terms 
"a  Domestic  Gras  Grenerator." 

1.  This  "  generator,"  when  coal  is  used,  consists  of  three  retorts, 
supported  in  a  suitable  setting,  two  of  which  are  charged  with  coal 
in  the  usual  way,  with  the  exception  of  a  portion  of  the  length  near 
the  end  of  each,  whnch  is  separated  from  the  rest  by  a  perforated 
plate,  and  filled  with  pieces  of  iron  and  black  lead  in  powder.  In 
the  upper  part  of  the  setting  there  is  a  boiler,  in  which  steam  is 
generated  at  a  pressure  a  little  above  that  of  the  atmosphere.  The 
steam  is  conducted  by  pipes  into  the  small  end  chambers,  and  car- 
ries thence  the  black  lead  into  the  retorts,  depositing  it  upon  their 
interior  surfaces,  and  thereby  preventing  their  being  deteriorated  by 
its  action.  The  three  retorts  and  boiler  are  heated  by  one  furnace. 
The  gaseous  products  and  steam  escape  from  these  two  retorts  into 
the  third,  where  such  portions  as  have  not  been  transformed  into 
gas  are  completely  evolved  ;  after  which  they  pass  into  a  condenser, 
where  the  steam  is  condensed,  and  the  gas  escapes  to  the  gaso- 
meter. 

2.  The  "  generator"  for  resin-gas  is  very  similar  to  the  preceding, 
with  the  exception  that  the  third  retort  is  filled  with  pieces  of  iron 
and  black  lead  in  powder,  into  which  steam  is  admitted  from  the 
boiler,  passing  thence  into  the  other  two  retorts  that  are  supphed 
with  melted  resin  from  a  reservoir  in  the  upper  part  of  the  setting. 


106 


YEAE-BOOK  OF  FACTS. 


The  steam  and  gas  then  pass  to  a  condenser,  where  the  former  is 
condensed,  after  which  the  latter  escapes  to  a  gasometer. 


COOKING  BY  GAS. 

At  the  great  dinner  of  the  Eoyal  Agricultural  Society,  on  July  17 
last,  at  Exeter,  provided  by  M.  Soyer,  the  baron  with  saddle-back  of 
beef  a  la  Magna  Cliarta,  weighing  535  lbs.,  particularly  attracted 
attention.  This  joint  was  perfectly  novel,  being  the  whole  length  of 
the  bullock,  including  the  rumps,  rounds,  loins,  ribs,  and  shoulders, 
to  the  neck  ;  being  tlie  largest  joint  ever  cooked.  M.  Soyer  having 
premised  it  should  be  roasted  in  the  open  air,  a  large  number  of 
persons  were  present,  anticipating  that  they  would  see  a  large  fire ; 
but,  to  their  great  surprise,  they  saw  nothing  but  a  few  bricks, 
without  mortar,  and  a  few  sheets  of  iron,  forming  a  temporary 
covering  to  a  space  of  six  feet  six  inches  in  length,  and  three  feet 
three  inches  in  width  ;  the  monster  joint  frizzling  and  steaming 
away,  with  a  heat  from  216  very  small  jets  of  gas  coming  through 
pipes  half  an  inch  in  diameter.  In  five  hours  the  beef,  for  less  than 
five  shiUings,  was  thoroughly  dressed.  On  its  arrival  at  the  pavi- 
hon,  it  was  deposited  under  the  grand  triumphal  trophy,  designed 
and  erected  by  M.  Soyer,  in  the  form  of  an  arch,  seventeen  feet 
liigh  and  ten  feet  wide  ;  and  composed  of  one  swan,  two  tm'keys,  fom^ 
geese,  four  ducks,  eight  fowls,  eight  pigeons,  fom'  rabbits,  one  fine 
barn-door  cock,  six  ox  heads,  four  calves'  ditto,  two  rams'  ditto,  two 
stags'  ditto,  two  whole  lambs,  all  natural  in  their  plumage  or  skin, 
ornamented  with  vegetables,  fruit,  and  flowers — viz.  cabbages,  tur- 
nips, potatoes,  carrots,  leeks,  celery,  rhubarb,  onions,  French  beans, 
peas,  asparagus,  and  sea-kale  stalks,  with  sheaves  of  wheat,  oats, 
and  barley,  ornamented  with  pine  apples,  citrons,  cherries,  grapes, 
melons,  peaches,  apricots,  greengages,  apples,  gooseberries,  straw- 
berries, currants,  and  the  choicest  kinds  of  flowers,  all  being  the 
production  of  the  county,  surmounted  by  various  implements  of 
agriculture.  There  was  also  an  elegant  jug,  ornamented  with  flowers, 
filled  with  clotted  cream.  On  the  top  of  the  huge  piece  of  beef  was 
placed  a  black  pig's  head,  weighing  80  lbs.  when  kiUed. 


ESSENCE  OF  MILK. 

Mr.  Moore,  an  extensive  farmer  in  Staflbrdshire,  has,  under  a 
license  from  the  patentee  of  the  new  process  of  concentrating  milk, 
fitted  up  an  apparatus  by  wliich  he  manufactures  annually  the  pro- 
duce of  about  thirty  cows.  The  milk,  as  it  is  brought  from  the 
dairy,  is  placed  on  a  long  shallow  copper  pan,  heated  beneath  by 
steam  to  a  temperature  of  about  110°.  A  proportion  of  sugar  is 
mixed  with  the  milk,  which  is  kept  in  constant  motion  by  persons 
who  walk  slowly  round  the  pan,  stirring  its  contents  with  a  flat  piece 
of  wood.  This  is  continued  for  about  four  hours,  during  which  the 
milk  is  reduced  to  a  fourth  of  its  original  bulk,  the  other  three- 
fourths  having  been  carried  off"  by  evaporation.  In  this  state  of 
consistency  it  is  put  into  small  tin  cases,  the  covers  of  which  are 
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then  soldered  on,  and  the  cases  and  then*  contents  are  placed  in  a 
frame  which  is  lowered  into  boiling  water.  In  this  they  remain  a 
certain  time,  and  alter  being  taken  out  and  duly  labelled,  the  process 
is  complete.  The  milk  thus  prepared  keeps  for  a  lengthened  period. 
It  supphes  fresh  milk  every  morning  on  board  ship,  and  may  be 
sent  all  over  the  world  in  this  portable  form. — Meclianici  Magazine^ 
No.  1415. 


LOEKIN'S  patent  EaG-BEATEE. 

This  useful  kitchen  implement  is  a  cylindrical  vessel,  formed  of 
wood,  earthenware,  metal,  or  other  suitable  material,  to  the  inner 
surface  of  which  there  are  affixed  three  rows  of  projecting  pins  or 
beaters,  five  in  each  row,  which  are  so  placed  in  relation  to  one  ano- 
ther that  those  of  each  row  come  opposite  to  the  intermediate  spaces 
between  the  beaters  of  the  opposite  row.  The  lid  has  two  projec- 
tions, which  take  into  a  groove  formed  in  the  tip  of  the  vessel. 
When  the  lid  is  put  on,  the  projections  are  inserted  into  the  open- 
ings, through  which  they  gain  admission  into  the  groove  ;  where- 
upon, by  tm'ning  the  lid  a  little  round,  it  becomes  securely  and 
closely  fixed  in  its  place.  The  portions  of  the  egg  or  other  sub- 
stance to  be  "beat  up"  being  put  into  the  vessel,  and  the  lid  put  on 
as  above  described,  the  vessel  is  then  taken  in  the  hand,  and  shaken 
to  and  fro  with  such  a  degree  of  force,  as  to  cause  the  contents  to  be 
driven  successively  against  the  top  and  bottom  and  sides  of  the 
vessel,  during  wliich  operation  the  beaters  break  up  and  comminute 
the  materials,  and  cause  them  to  assume  the  triturated  and  frothy 
state  desired. 

In  one  of  the  other  varieties  described,  the  cyhndrical  vessel  is 
fitted  inside  with  two  diaphragms  of  wire  gauze,  the  wires  of  which 
produce  the  same  breaking  up  or  triturating  action  as  is  efi^ected  by 
the  projecting  pins  or  bearers. 

There  is  also  another  form  specially  for  breaking  large  quantities 
of  eggs  at  a  thne. 


OIL  or  TUEPENTINE  AN  ANTIDOTE  TO  MOTHS. 

Sheeds  of  Eussia  leather  are  often  put  amongst  garments  when 
not  in  use  to  preserve  them  from  moths  ;  so  is  camphor  ;  but  neither 
of  these  seem  so  effectual  as  common  Oil  of  Turpentine. 

A  simple  way  of  using  oil  of  turpentine,  for  the  protection  of 
woollens  and  furs,  is  to  saturate  bits  of  flannel  with  the  oil,  and  to 
wrap  them  up  separately  in  clean  woollen,  hnen,  or  cotton  cloth,  to 
prevent  the  oil  from  penetrating  to  the  outside  of  the  wrappers,  and 
injuring  the  articles  around  them.  Six  or  seven  pieces  of  tliick 
flannel,  each  about  a  quarter  of  a  yard  square,  are  sufficient  for  a 
trunk  4  feet  long  by  18  inches  broad  and  deep  :  a  layer  of  the  gar- 
ments to  be  protected  should  be  first  placed  in  the  trunk,  upon  it  two 
pieces  of  the  prepared  flannel,  then  a  layer  of  garments,  and  so  on  a 
layer  of  garments,  and  a  piece  or  two  of  the  prepared  flannel,  till  the 
trunk  is  about  half  full  j  above  which  may  be  filled  in  with  garments 
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alone.  The  lid  of  the  trunk  should  then  be  immediately  shut  down, 
to  prevent  escape  of  the  oil  by  evaporation. 

Cloths  have  thus  been  perfectly  protected  in  the  same  room  where 
a  Cashmere  shawl,  carefully  Vv'rapped  up  with  camphor,  became  much 
moth-eaten. 

Should  there  be  occasion  to  open  such  a  trunk,  the  oil  of  turpen- 
tine should  be  renewed ;  otherwise  the  quantity  above  indicated  is 
sufficient  for  the  protection  of  articles  within  a  close  shutting  trunk 
for  five  or  six  months. — Mechanics'  Magazine^  No.  1396. 


TO  EEMOVE  THE  STAIN  OF  PORT  WINE  FROM  MARBLE. 

We  are  not  aware  of  any  nostrum  to  be  applied  to  the  surface  of 
white  or  veined  marble  that  will  extract  port  wine  or  other  vegetable 
stains.  We  give  a  plan  recommended  by  Mr.  C.  H.  Smith,  but  this 
can  only  be  put  in  practice  by  a  mason  or  other  person  having  con- 
venient premises  and  implements.  Suppose  the  article  stained  to  be 
a  slab,  such  as  the  shaft  of  a  chimney-piece  or  top  of  a  table ;  the 
only  successful  mode  of  procedure  is  to  open  the  pores  of  the  marble 
by  rubbing  it  on  both  sides  with  sand  and  water,  so  as  completely  to 
remove  the  polish  ;  then  lay  it,  exposed  to  wind,  rain,  and  all  atmo- 
spheric influences,  in  a  bed  of  clean,  wet  sand,  from  a  quarter  to  half 
an  inch  thick,  the  sand  to  surround  the  marble  up  to  its  thickness, 
so  as  to  be  level  with  the  upper  surface  :  thus  situated,  the  marble 
and  sand  should  be  sluiced  with  clean  water  two  or  tln^ee  times  a  day, 
until  the  stains  have  quite  disa^ppeared,  which  probably  will  occupy 
ten  or  fifteen  days  ;  the  marble  is  then  to  be  repohshed  in  the  usual 
manner.  White  marble  is  so  very  dehcate,  and  so  easily  stained, 
that  great  care  is  requisite  in  the  above  process  that  the  article  on 
which  the  sand  is  laid  will  not  impart  an  additional  stain  :  the  best 
material  is  new  stone  of  anv  kind,  or  new  deal  boards. — Builder, 
No.  409. 


TERRA  COTTA  DECORATIONS. 

Messrs.  Bowers  and  Baddeley,  of  Tunstall,  Staffordshire  potteries, 
have  produced  some  arcliitectural  Decorations  made  from  a  combina- 
tion of  Staffordshire  clays.  The  clay  when  properly  mixed  is  sub- 
jected to  great  pressure,  in  order  to  drive  out  the  fixed  air :  having 
undergone  this  process,  the  clay  is  moulded  and  baked  in  the  usual 
mode  of  baking  earthenware.  From  tlie  great  pressure  employed  in 
the  process  of  preparing  the  clay  and  in  moidding  it,  as  well  as  from 
the  effect  of  certain  ingredients  employed  in  the  process,  the  clay 
after  having  been  baked  assumes  a  perfectly  vitreous  character,  and 
loses  its  absorbent  properties.  Bricks  and  ornaments  of  all  kinds 
thus  formed  are  impervious  to  wet,  while  from  their  non-absorbent 
qualities  they  may  easily  be  painted.  In  work  of  this  description 
the  difficulty  is  to  prevent  warping  and  obtain  straight  lines.  The 
patentees,  however,  speak  with  confidence  of  their  ability  in  this 
respect. 
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WATEEPROOPING  ELEECES  OE  SHEEP. 

Me.  Smith,  of  Deanston,  has  made  an  important  discovery  in  the 
treatment  of  the  Fleeces  of  Sheep,  whereby  the  fleece  of  the  hving  ani- 
mal is  rendered  repellent  of  water  by  a  simple  and  cheap  process  ;  so 
that  the  sheep  are  defended  from  the  pernicious  effect  of  wet,  whilst 
the  natm'al  emanations  from  the  body  remain  michecked,  and  the 
growth  and  qnahty  of  the  wool  are  improved.  The  effect  of  tliis 
water-proofing  has  been  practically  tested  on  some  of  the  most  ex- 
posed sheep  walks  in  Scotland,  and  with  singular  success.  This  pro- 
cess, it  is  expected,  will  effectually  supersede  the  laying  with  tar  and 
butter,  and  other  salves,  at  one-tliird  of  the  cost,  whilst  the  wool 
will  be  preserved  white  and  pure.  Though  the  laying  or  salving  of 
sheep  hitherto  has  been  applied  chiefly  to  flocks  on  mountainous  and 
exposed  situations  only,  it  is  beheved  that  the  new  mode  of  treat- 
ment will  be  fomid  beneficial  to  flocks  on  the  most  sheltered  and 
southern  pastures  ;  and  that  it  will  go  far  to  prevent  or  mitigate  that 
destructive  disease,  the  rot,  wiiich  is  neither  more  nor  less  than 
dysentery,  caused  by  the  continuance  of  wet  weather,  whereby  the 
fleeces  of  the  sheep  become  soaked  with  rain,  and  produce  the  same 
effect  as  is  produced  on  man  by  wet  clothing.  It  is  also  presumed 
that  this  mode  of  treatment  will  lead  to  the  successful  introduction 
of  the  Spanish  sheep  and  tlie  alpaca,  which  are  known  to  have  suf- 
fered from  the  prevalence  of  wet  weather  in  this  country. — Times. 


A  NEW  OTEN. 

Me.  M.  Fitch  has  invented  an  0\en,  the  furnace  of  wliich  is  a 
circular  fire  cyhnder  of  8  J  inches  diameter ;  the  fire  divides  at  the 
lower  end  right  and  left  into  two  cyhnders  of  6  inches  diameter,  and 
the  heat  ascends  at  each  angle  of  the  front  of  the  oven,  and  enters 
two  deflectors,  which  it  traverses  backv/ards  and  forwards,  so  as  to 
secure  equal  heat  all  over  the  oven.  Beneath  the  furnace  is  another 
oven  for  cooking  joints.  A  bushel  of  bread  and  four  shoulders  of 
mutton  have  by  this  new  oven  been  cooked  at  an  expenditure  of  8j 
lbs.  of  coals,  which  is  a  fraction  less  than  Id, :  after  the  heat  is  thus 
got  up,  the  same  could  be  done  for  -Jd.,  and  the  oven  kept  in  opera- 
tion all  day  for  about  3^d.  or  4d. —  (Jhelmsford  Chronicle. 


BEEAD-MAKING  MACHINEET. 

Messes.  Eobinson  and  Lee,  of  Long  Melford,  Suffolk,  and  Grlas- 
gow,  have  patented  certain  improvements  in  the  manufacture  of 
Bread,  and  in  the  Machinery  and  Apparatus  to  be  used  therein  ;  and 

I  also  improvements  in  the  regulation  of  ovens  and  furnaces,  part  of 
which  improvements  are  also  applicable  to  other  similar  useful 

j  purposes. 

!     The  patentees  describe  and  claim, 

'  1.  The  apphcation  of  carbonated  or  aerated  waters  in  the  mxanu- 
facture  of  bread. 

I  2.  A  peculiar  construction  of  machine  which  mixes  the  fiour, 
I  kneads  tlie  dough,  and  cuts  and  moulds  it  into  shape. 
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3.  The  baking  of  bread  and  biscuits,  roasting  coffee,  &c.,  &c.,  by 
applying  surcharged  steam,  and  the  use  of  a  pyrometer  or  heat  regu- 
lator, which  consists  of  a  bar  of  metal,  one  end  abutting  against  a 
lever  in  connection  with  a  throttle-valve  in  the  steam  supply  pipe, 
which  as  it  expands  by  the  increased  temperature  of  the  oven  or  fur- 
nace, will  have  the  effect  of  diminishing  the  supply  of  surcharged 
steam  thereto. 


THE  VENTILATING  BRICK. 

A  NEW  registered  Brick,  denominated  "  the  universal  Yentilating 
Brick,"  appears  to  be  deserving  the  attention  of  architects  and  other 
persons  employed  in  the  erection  of  buildings.  The  objects  sought 
to  be  attained  by  the  use  of  the  brick  are— first,  a  thorough  draught 
throughout  the  walls  of  the  building,  so  as  to  ensure  perfect  dryness 
of  the  walls,  and  complete  security  against  the  dry  rot  ;  secondly,  the 
easy  and  economical  diffusion  of  artificial  heat  in  hothouses  and 
other  buildings  of  that  description  ;  and  thirdly,  a  saving  in  the  cost 
of  the  brickwork  itself  to  the  extent  of  upwards  of  30  per  cent.  The 
brick  is  also  stated  to  be  particularly  well  adapted  for  paving  kitchens, 
lobbies,  &c. ;  as  it  admits  of  a  free  current  of  air  under  the  flooring, 
and  ensures  perfect  freedom  from  damp, — and  in  the  case  of  new 
buildings,  by  the  appUcation  of  artificial  heat,  the  walls  may  be  dried, 
and  the  building  rendered  habitable,  within  an  exceedingly  short 
space  of  tnne. — Daily  News. 


TO  RESTORE  DECAYED  IVORY. 

Dr.  Layard,  in  his  explorations  among  the  ruins  of  Nineveh , 
discovered  some  splendid  works  of  art  carved  in  Ivory,  which  ho 
forwarded  to  England.  When  they  arrived  there,  it  was  discovered 
that  the  ivory  was  crumbling  to  pieces  very  rapidly.  Professor 
Owen  was  consulted  to  know  if  there  was  any  means  of  preventing 
the  entire  loss  of  these  specimens  of  ancient  art :  he  came  to  the 
conclusion  that  the  decay  was  owing  to  the  loss  of  the  albumen  in 
the  ivory,  and  therefore  recommended  that  the  articles  be  boiled  in 
a  solution  of  albumen.  The  experiment  was  tried,  with  complete 
success,  and  the  ivory  has  been  rendered  as  firm  and  soUd  as  when 
it  was  first  entombed. 

There  are  several  sorts  of  ivory,  differing  from  each  other  in  com- 
position, durability,  external  appearance,  and  value.  The  principal 
sources  from  which  ivory  is  derived  are  the  western  coast  of  Africa 
and  Hindostan :  Camaroo  ivory  is  considered  the  best,  on  account 
of  its  colour  and  transparency.  In  some  of  the  best  tusks  the 
transparency  can  be  discovered  even  on  the  outside.  The  manu- 
facturers have  a  process  by  which  tliey  make  poor  ivory  transparent, 
but  it  lasts  only  a  short  time.  A  third  kind  of  ivory,  called  the 
Egyptian,  has  lately  been  introduced,  which  is  considerably  lower  in 
price  than  the  Indian,  but  in  working  there  is  much  waste.  By  an 
analysis,  the  African  ivory  shows  a  proportion  of  annual  to  earthy 
matter  of  101  to  100 ;  the  Indian,  76  to  100 ;  and  the  Egyptian, 
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70  to  100.  Tlie  value  of  ivory  consumed  in  Sheffield,  where  it  is 
much  used  in  making  handles  for  cutlery,  is  very  great,  and  nearly 
500  persons  are  employed  in  working  it  up.  To  make  up  the 
weight  of  180  tons  consumed  in  that  place,  there  must  be  about 
45,000  tusks,  whose  average  weight  is  9  pounds  each,  though  some 
weign  from  60  to  100  pounds.  According  to  this,  the  number  of 
elephants  killed  every  year  is  22,500  ;  but,  allowing  that  some  tusks 
are  cast,  and  some  animals  die,  it  may  be  fairly  estimated  that  18,000 
are  killed  every  year  merely  for  their  ivory,  which  is  contrary  to  the 
usual  behef  that  the  ivory  used  comes  from  the  tusks  cast  by 
living  elephants.  These  estimates,  it  will  be  seen,  are  for  Sheffield 
merely. — Jamesoiis  Journal^  No.  97. 


FLEXIBLE  lYOEY. 

M.  Chareiere,  a  manufacturer  of  surgical  instruments  in  Paris, 
has  for  some  time  been  in  the  habit  of  rendering  flexible  the  Ivory 
which  he  uses  in  making  tubes,  probes,  and  other  instruments.  He 
avails  himself  of  a  fact  which  has  long  been  known  :  that  when  bones 
are  subjected  to  the  action  of  hydrochloric  acid,  the  phosphate  of 
hme,  which  forms  one  of  their  component  parts,  is  extracted,  and 
thus  bones  retain  their  original  form  and  acquu^e  great  flexibility. 
M.  Charriere,  after  giving  to  the  pieces  of  ivory  the  required  form 
and  pohsh,  steeps  them  in  acid  alone,  or  in  acid  partially  diluted  with 
water,  and  they  thus  become  supple,  flexible,  elastic,  and  of  a  slightly 
yellowish  colour.  In  the  course  of  drying,  the  ivory  becomes  hard 
and  inflexible  again ;  but  its  flexibihty  can  be  at  once  restored 
by  wetting  it  either  by  surrounding  it  with  a  piece  of  wet  linen,  or 
by  placing  sponge  in  the  cavities  of  the  pieces.  Some  pieces  of 
ivory  have  been  kept  m  a  flexible  state  in  the  acidulated  water  for  a 
week,  when  they  were  neither  changed,  nor  injured,  nor  too  much 
softened,  nor  had  they  acquired  any  taste  or  disagreeable  smell. — 
JamesoyiS  Journal^  No.  97. 


PROCESS  OF  ENGRAVING  UPON  IVORY. 

The  process  used  to  cover  ivory  with  ornaments  and  designs  in 
black  consists  in  Engraving  in  the  Ivory  itself,  and  then  fiUing  in  the 
designs  with  a  black  hard  varnish. 

To  obtain  finer  and  more  regular  designs,  the  ivory  is  to  be 
covered  with  the  common  ground,  and  by  means  of  the  point  the 
designs  are  engraved  upon  it.  They  are  then  eaten  in  by  a  solution 
formed  as  foUows  :  — 

Fine  silver   6  grammes. 

Nitric  acid    30 

Distilled  water    125  „ 

At  the  end  of  about  half  an  hour,  according  to  the  depth  to  be 
given,  it  is  to  be  washed  with  distilled  water,  and  dried  with  bibulous 
paper.  The  design  is  then  exposed  for  an  hour  to  the  solar  light, 
and  the  layer  of  wax  is  removed  by  essence  of  turpentine. 
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The  design  has  then  a  black  colour  or  a  dark  brown,  -which 
blackens  entirely  at  the  end  of  one  or  two  days.  Other  colours  may 
be  produced,  by  replacing  the  solution  of  nitrate  of  silver  by  a  solu- 
tion of  gold  or  platina  in  aqua  regia,  or  of  copper  in  nitric  acid. — 
Rtv'iie  Scientijiqiie^  xxxv.  p.  433. 


FRENCH  PATENT  POR  WORKINQ  AND  MODELLING  IN  PLASTIC 
IVORY,  ETC. 

Madame  Rouvier's  process  is  as  follows: — Take  the  waste 
turnings  of  Ivory,  bone,  horn,  &c.,  and  steep  them  in  a  vessel  con- 
taining a  weak  acid  solution.  Nearly  all  the  acids  will  serve  for  this 
purpose,  but  the  following  are  preferable  : — muriatic,  nitric,  tar- 
taric, acetic,  citric,  and  oxalic,  also  phosphate  of  lime.  The  solution 
is  placed  in  a  water  bath,  at  a  temperature  of  35°  to  40"^  C.  (95°  to 
104°  Fahr.),  in  order  to  obtain  complete  liquefaction.  It  is  then 
passed  through  fine  muslin,  and  about  one-fourth  the  quantity  of 
ivory  gelatine  is  next  added,  to  absorb  the  solvent.  When  the 
paste  is  w^ell  prepared,  the  excess  of  liquid,  and  any  foreign  gases, 
are  removed  by  means  of  an  air-pump  :  it  thus  becomes  homoge- 
neous, membranous,  and  very  close.  In  this  state  it  would  be 
difficult  to  run  it  for  use  for  which  purpose  it  must  be  dissolved  in 
copal  or  lac  varnish,  and  in  this  state  it  may  be  run  into  moulds. 
When  the  paste  is  in  the  moulds,  it  may  be  made  to  undergo 
pressure,  to  expel  the  air  and  prevent  the  formation  of  air-bubbles 
in  the  interior.    Colouring  matters  may  be  added  to  the  paste. 


THE  GUTTA  PERCHA  TRADE. 

Preyious  to  1844,  the  very  name  of  Grutta  Percha  was  unknown 
to  European  commerce.  In  that  year,  2  cwt.  of  it  were  shipped 
experimentally  from  Singapore.  The  exportation  of  gutta  percha 
from  that  port  rose  in  1845  to  169  piculs  (the  picul  is  1331  lbs.)  ; 
in  1846,  to  5,364 ;  in  1847,  to  9,296  ;  in  the  first  seven  montlis  of 
1848,  to  6,768  piculs.  In  the  first  four  and  a  half  years  of  the  trade, 
21,598  piculs  of  guttapercha,  valued  at  274.190  dollars,  were  shipped 
at  Singapore  ;  the  whole  of  which  was  sent  to  England,  with  the 
exception  of  15  piculs  to  Mauritius,  470  to  the  continent  of  Europe, 
and  922  to  the  United  States. 

But  this  rapid  growth  of  the  new  trade  conveys  only  a  faint  idea 
of  the  commotion  it  created  among  the  native  inhabitants  of  the 
Indian  Archipelago.  The  jungles  of  the  Johore  were  the  scene  of 
the  earliest  gatherings,  and  they  were  soon  ransacked  in  every  direc- 
tion by  parties  of  Malays  and  Chinese,  while  the  indigenous  popula- 
tion gave  themselves  up  to  the  search  with  an  unanimity  and  zeal 
only  to  be  equalled  by  that  which  made  railway  jobbers  of  every  man, 
■woman,  and  child  in  England  about  the  same  time.  The  Tamun- 
gong,  with  the  usual  policy  of  oriental  governors,  declared  the  pre- 
cious gum  a  government  monopoly.  He  appropriated  the  greater 
part  of  the  profits,  and  still  left  the  Malays  enough  to  stimulate 
them  to  pursue  the  quest,  and  to  gain  from  100  to  400  per  cent,  for 
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themselves  on  what  they  procured  from  the  aborigines.  The  Tamun- 
gong,  not  satisfied  with  buying  at  his  own  price  all  that  was  collected 
by  private  enterprise,  sent  out  numerous  parties  of  from  10  to  100 
persons,  and  employed  whole  tribes  of  hereditary  serfs  in  the  quest 
of  gutta  percha. 

Tliis  organised  body  of  gum-hunters  spread  itself  over  the  whole 
of  Johore,  peninsular  and  insular.  They  crossed  the  frontier  into 
Ligna,  but  there  the  Sultan  was  not  long  in  discovering  the  new 
value  that  had  been  conferred  upon  his  jungles.  He  confiscated  the 
greater  part  of  what  had  been  collected  by  the  interlopers,  and  in 
emulation  of  the  Tamungong  declared  gutta  percha  a  royalty. 

The  knowledge  of  the  article  stirrmg  the  avidity  of  gatherers, 
gradually  spread  from  Singapore,  northward  as  far  as  Pinang,  south- 
ward along  the  east  coast  of  Sumatra  to  Java,  eastward  to  Borneo, 
where  it  was  found  at  Brune,  Sarawak,  and  Pontianak  on  the  west 
poast,  at  Keti  and  Passir  on  the  east.  The  imports  of  gutta  percha 
into  Singapore  from  the  1st  of  January  to  the  12th  of  July,  1848, 
according  to  theu^  geographical  distribution,  were  :— From  the  Malay 
Peninsula,  593  piculs  j  from  the  Johore  Archipelago,  1,269 ;  from 
Sumatra,  1,066  ;  from  Batavia,  19 ;  from  Borneo,  55.  The  price  at 
Smgapore  was  originaUy  8  dollars  per  picul :  it  rose  to  24,  and  fell 
about  the  middle  of  1848  to  13. 

In  the  com-se  of  three  and  a  half  years  270,000  trees  w^ere  felled, 
in  order  to  get  at  the  g\im,—I)aihj  News,  Sept. 

It  is  well  known  that  his  Grace  the  Duke  of  Devonshire  is  unfor- 
tunately afflicted  w4th  deafness.  As  an  experiment,  the  Gutta  Percha 
Company  m  the  City  Eoad  fitted  up  tubes  inLismore  Cathedral  for 
the  accommodation  of  his  Grace,  whose  pew  is  between  30  and  40  feet 
from  the  pulpit,  and  the  trial  has  been  perfectly  successful,  as  the  Duke 
declares  he  can  now  hear  most  distinctly  every  word  uttered  by  the 
clergyman.  The  hearing  apparatus  for  churches  manufactured  by 
this  Company  is  most  singular.  The  part  where  the  sound  enters 
IS  about  a  foot  broad,  of  an  oval  sliape,  somewhat  resembling  the 
onthne  of  a  weU-formed  ear.  This,  when  placed  against  the  front 
x)f  a  pulpit,  IS  suitably  ornamented,  and  has  aU  the  appearance  of 
elaborate  wood-carving,  but  it  may  be  hidden  by  the  pulpit  cover- 
ing, be  erected  within  the  pulpit,  at  its  sides,  or  even  behind  the 
preacher.  No  particular  elevation  of  the  voice  is  necessary  for  its 
complete  apphcation.  The  pipe  from  this  receiver  is  conducted  out 
ol  sight,  underneath  the  flooring,  or  in  any  manner  convenient  to 
the  desu-ed  part  of  the  edifice.  If  necessary,  however,  smaU  pipes 
may  branch  off  from  the  main  one,  and  thus  half  a  dozen  or  more 
persons  derive  the  benefit  in  a  most  perfect  manner,  and  unobserved  • 
the  effect  being  the  same  as  if  the  orator  were  speaking  near  the  ear 
ot  a  person  having  the  sense  of  hearing  unimpafred. 
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NEW  METHOD  OF  ENGRAVING  PLATES  FOE  FEINTING  FEENS, 
SEA-WEEDS,  ETC. 

De.  Beanson  has  described  to  the  Sheffield  Literary  and  Philo- 
sophical Society  this  process.  His  mode  of  operation  is  to  place 
a  frond  of  fern,  algse,  or  similar  flat  vegetable  form,  on  a  thick  piece 
of  glass  or  polished  marble  ;  then  taking  and  softening  a  piece  of 
gutta  percha,  of  proper  size,  and  placing  on  the  leaf  and  pressing 
it  carefidly  down,  it  will  receive  a  sharp  and  accurate  impression 
from  the  plant.  The  gutta  percha  retained  level,  and  allowed  to 
harden  by  cooling,  is  then  handed  to  a  brass  caster,  who  reproduces  it 
in  metal  from  his  moulding  vase.  This,  it  will  be  obvious,  is  the 
most  delicate  and  difficult  part  of  the  process.  Dr.  Branson  has 
had  many  brass  plates  thus  produced  from  sand-casting,  which  only 
required  a  little  surface- dressing  to  yield  at  once,  under  the  copper- 
plate printing  press,  most  beautiful  as  well  as  faithful  impressions  of 
the  original  leaves :  indeed,  many  of  the  exhibited  specimens  of 
ferns,  printed  in  green  colour,  and  slightly  embossed,  as  they  must 
needs  be  by  the  printing,  were  such  perfect  fac-similes  of  the  natural 
pattern,  that  they  might  easily  be  taken  for  it.  Besides  these 
matters,  the  Doctor  exhibited  a  large  variety  of  patterns  of  em- 
bossed leather,  which  had  been  produced  by  a  somewhat  analogous 
operation.  As,  however,  this  latter  invention  is  not  so  much  for 
copying  designs  as  for  creating  them,  and,  at  the  same  time,  saving 
all  the  expense  of  die-cutting,  the  following  is  the  course  pursued : — 
The  operator  takes  a  piece  of  common  hard  white  soap  of  the  re- 
qufred  size  and  surface,  and  upon  that  executes  any  design,  whether 
of  the  depth  and  boldness  of  ordinary  embossing,  or  in  the  dehcate 
lines  of  an  etching :  in  either  case  the  work  is  executed  with  the 
greatest  ease.  From  this  soap-model  or  engraving  an  impression  is 
taken  in  gutta  percha ;  from  that  a  secondary  one,  which,  on  being 
cast  in  brass,  as  before,  may  be  used  for  printing  or  embossing  in 
the  ordinary  way.  The  Doctor  stated  that  his  main  difficulty  was 
in  getting  the  last  gutta  percha  coat  to  separate  from  the  mould  of 
the  same  substance  into  which  it  was  pressed.  He  had  found, 
however,  that  by  powdering  both  the  surfaces  with  common  bronze 
dust,  before  taking  the  impression,  they  did  not  adhere. — Sheffield 
Times. 


WHITE  ZINC. 

Me.  E.  Peotheeoe,  of  Austinfriars,  has  patented  certain  im- 
provements in  the  manufacture  of  Zinc  Oxide  for  Paint.  He 
claims,  amongst  others,  an  arrangement  of  apparatus,  consisting  of 
a  reverberatory  furnace,  in  which  the  zinc  is  melted,  and  two 
retorts,  in  communication  with  each  other,  into  which  the  metal 
flows ;  so  that  a  constant  clean  surface  of  melted  zinc  is  kept 
submitted  to  the  action  of  currents  of  atmospheric  air.  The  lighter 
portions  of  the  oxide  pass  up  a  shaft,  and,  by  a  current  of  steam,  to 
the  condensing  cliambers ;  the  air  passing  olF  through  suitable 
chimneys.    Bleaching  the  light  oxide  by  means  of  water  acidulated 


MECHANICAL  AND  USEFUL  AETS. 


115 


with  sulphuric  or  acetic  acid,  and  combining  the  same,  to  facilitate 
its  drying,  with  umber,  dissolved  in  muriatic  acid  over  a  fire,  con- 
centrated to  the  consistence  of  butter  or  honey,  and  mixed  with 
resin,  are  also  amongst  his  claims. 


PAPERING  ON  DAMP  WALLS. 

A  PATENT  has  been  taken  out  for  a  fluid,  containing  chiefly  India- 
rubber  and  gutta  percha  (dissolved,  we  presume,  in  turpentine  or 
naphtha,  with,  it  may  be,  a  little  boiled  oil),  for  brushing  into  Damp 
Walls  as  a  preparative  to  papering  or  painting.  It  dries  into  a 
waterproof  film  in  a  couple  of  days,  and  will  then  take  on  either 
oil  paint  or  paste  for  paper.  It  may  also  be  brushed  on  the  papers 
themselves,  and  form  waterproof  papers.  In  painting  new  wood- 
work, according  to  the  latent  Journal^  this  preparation  prevents 
subsequent  shrinking,  swelhng,  or  cracking,  and  obviates  the  neces- 
sity of  primmg  for  knots,  when  used  as  a  first  coat,  or  mixed  with 
paint. 


POETABLE  CEANE  SHOWEE-BATH. 

This  useful  apparatus,  invented  by  Mr.  Thomas  Loseby,  44, 
Gerrard  Street,  Islington,  consists  of  the  three  standards  or  sup- 
ports, one  of  wliich  is  prolonged  beyond  the  others,  and  carries  a 
cross  head  with  two  pulleys  centred  in  it,  and  over  which  a  cord 
passes,  having  suspended  from  one  of  its  ends  the  shower-bath ; 
while  the  other  end  is  attached  on,  by  means  of  an  iron  handle,  to  a 
hook  :  one  end  of  a  rod  is  hinged,  and  from  the  other  is  suspended 
the  curtain,  which  is  to  be  used  for  drying  behind  after  the  bath 
has  been  taken.  Wire  hoops  retain  the  curtains  in  the  circular  form, 
and  close  them  instead  of  strings.  When  the  apparatus  is  no  longer 
requh'ed,  the  cord  is  released  from  the  hook,  which  allows  of  the 
bath  being  lowered  and  removed.  The  standards  can  then  be  folded 
together  by  raising  the  triangular  Une. 

The  bath  is  fiUed  by  letting  it  down  and  placing  the  handle  on  the 
top  hook.  The  water  is  then  pom-ed  in,  when  the  handle  is  drawn 
down  and  placed  on  the  bottom  hook.  In  doing  this,  the  cord 
should  be  kept  within  an  inch  or  two  of  the  leg  to  which  it  is 
attached. 

The  advantages  of  this  construction  are — 1.  its  portability ;  the 
stand  only  weighing  9  lbs. ;  2.  the  small  space  it  occupies  when 
closed  ;  3.  the  comfort  of  curtained  space  to  dry  in,  so  that  warm 
water  may  be  used  during  the  winter  months  without  the  bather 
having  to  step  at  once  into  the  cold  room  ;  and  4.  the  low  cost  at 
which  it  can  be  manufactured. 


BUESTINa  OP  WATEE-PIPES. 

Mr.  Macpheeson  has  read  to  the  British  Association  a  commu- 
nication on  a  method  of  preventing  the  Bursting  of  Water-pipes 
during  frost.  The  only  method  he  regarded  as  effectual  was  that  of 
emptying  the  pipe.    This  he  proposed  to  do  by  causing  the  expan- 
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sion  consequent  upon  freezing  to  work  a  linn  so  as  to  shut  the 
service-pipe  and  open  the  waste-pipe.  Several  members  expressed 
tlieir  opinion  as  favourable  to  tliis  improved  method. 

IMPEOVEMENT  IN  EARTHENWAEE  PIPES,  ETC. 

A  PATENT  has  been  granted  to  Mr.  B.  A.  Burton,  of  Holland 
Street,  Southwark,  for  Improvements  in  the  Manufacture  of  Pipes, 
tiles,  bricks,  stairs,  copings,  and  other  articles  required  for  building 
pm^poses.  The  process  hitherto  adopted  in  the  manufacture  of 
pipes  from  plastic  materials  consists  of  forcing  the  clay  through  a 
die,  so  as  to  form  the  pipe,  and  afterwards  baking  the  pipe  in  an 
oven.  In  addition  to  tins  process,  Mr.  Burton  proposes,  after  the 
pipes  have  been  formed,  and  whilst  in  a  plastic  state,  to  subject 
them  to  a  certain  amount  of  pressure,  by  passing  them  between  rol- 
lers, whereby  it  is  said  that  pipes,  after  they  have  undergone  this 
process  of  compression,  are  not  only  stronger,  and  consequently 
more  durable,  but  also  more  regular  in  their  structure,  and  smoother ; 
so  that  they  will  offer  less  resistance  to  the  passage  of  fluids,  and 
will  also  be  less  liable  to  the  accumulation  of  deposit.  The  clay 
having  been  forced  through  the  die  in  the  form  of  a  pipe,  slips 
over  a  mandrill,  attached  to  the  centre  part  of  the  die ;  the  lower  end 
of  the  mandrill  being  made  to  project  a  little  beyond  the  centre  line 
of  four  rollers,  all  moving  in  the  same  direction,  and  with  the  same 
surface  velocity,  so  that  the  clay  pipe  is  drawn  between  the  roUers, 
and  over  the  end  of  the  mandrill,  whereby  the  particles  of  matter 
become  compressed  or  consohdated  to  such  an  extent,  we  are  told, 
that,  when  baked,  they  have  been  found,  by  repeated  experiments, 
to  be  upwards  of  75  per  cent,  stronger  than  pipes  manufactured  in 
the  ordinary  way.  In  the  case  of  a  stairs  tread,  the  roUers  forming 
the  front  and  top  of  the  step  may  be  engraved  so  as  to  form  an  orna- 
mental step.  The  inventor  states,  that  by  the  application  of  the 
eccentric  or  convolute  roUers,  a  great  variety  of  articles  apphcable  to 
building  purposes  may  be  moulded  and  compressed  as  above 
described.  In  addition  to  the  above,  the  specification  describes  a 
mode  of  making  bends  for  pipes ;  also  a  variety  of  machines  for  cut- 
ting socket  or  rebate  and  screw  joints  upon  the  ends  of  pipes. — 
Builder,  No.  361. 


SPONGE  TEADE  OF  THE  BAHAMAS. 

"  SpONGiNa "  within  the  Bahamas  is  stated  to  have  increased 
almost  incredibly  since  the  year  1847.  Erom  Bay  Street  to 
Thompson's  Folly,  vast  quantities  of  sponge  may  be  seen  covering 
fences,  yards,  and  house-tops,  where  it  is  left  to  dry,  after  having 
been  previously  buried  (in  order  to  kill  the  zoophyte  which  inhabits 
it),  and  washed.  It  is  afterwards  divested  of  the  fragments  of  rock 
which  adhere  to  it,  pressed,  and  packed  in  bales,  averaging  300  lb. 
weight  each,  for  the  London  market,  where  it  is  manufactured  into 
cloth,  hats,  &c.,  and  converted  to  many  useful  purposes.  We  are 
informed  that  it  has  recently  become  the  medium  for  applying 
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poultices  to  wounds,  instead  of  cloth.  The  following  statistics 
are  from  a  gentleman  engaged  in  shipping  large  quantities  : — From 
the  1st  of  J anuary  to  30th  June  of  the  present  year  there  were  ex- 
ported nearly  1,000  bales  of  sponge,  of  the  value  at  least  of  25  dollars 
each — 25,000  dollars  ;  on  the  1st  of  January  a  very  small  stock  of 
sponge  was  on  hand,  while  on  the  30th  of  June  every  dealer  in  this 
article  had  a  large  stock  ;  therefore,  as  it  is  a  cash  article,  there  must 
have  been  paid  to  the  crews  employed  in  this  trade  at  least  40,000 
dollars. — Nassau  (N.F.)  Guardian^  August  17» 


PATENT  SWIMMING  STOCKINGS, 

The  object  of  this  apparatus  (the  invention  of  Mr.  Cox,  Georgie 
Mills,  Edrie,  N.B.)  is  to  enable  a  person,  in  case  of  emergency,  to 
swim  or  propel  himself  through  the  water  with  the  facility  of  the 
swan,  duck,  or  other  aquatic  webbed-feet  birds  or  animals;  and  thereby 
to  possess  the  means  of  saving  not  only  his  own  life,  but  the  lives  of 
others. 

The  Swimming  Stockings  present  various  advantages,  being  Hght, 
portable,  easy  of  appHcation,  and  can  even  be  worn  on  the  legs  with- 
out incumbrance,  and  thus  be  ready  for  use  in  the  moment  of  need. 

The  swimming  apparatus  consists  of  a  circular  piece  of  suitable 
cloth,  sewed  strongly  round  the  leg  of  a  stocking,  and  kept  in  a 
proper  position  for  expanding  and  contracting  by  means  of  cords 
and  wooden  ribs  ;  it  resembles,  in  fact,  a  small  umbrella  round  the 
leg  ;  expanding  when  pushed  against  the  water,  and  closing  when 
drawn  in  an  opposite  dii'ection.  In  using  it  the  stockings  are  to  be 
drawn  on  the  legs  quietly  and  tightly,  and  fastened  with  an  elastic 
garter  below  the  knee,  to  prevent  them  from  slipping  down. 

To  make  the  most  rapid  progress  through  the  w^ter,  the  best  po- 
sition is  on  the  back.  The  swimmer  ought  to  draw  well  up,  and 
strike  smartly  out,  each  leg  alternately ,  in  the  line  of  motion  of  the 
body,  for  by  doing  so  a  more  continuous  and  uniform  motion  is 
kept  up  than  when  both  legs  are  drawn  up  and  struck  out  together. 
The  leg  ought  to  be  held  steady  for  an  instant  after  being  drawn  up, 
as  the  rush  of  water  after  it  assists  the  expansion  of  the  apparatus 
previous  to  taking  the  out  stroke,  which  consequently  is  more 
effective  from  the  "  slip "  being  less.  For  a  prolonged  swim^  an 
average  of  from  fifty  to  sixty  strokes  per  minute  will  be  found  very 
suitable  in  point  of  speed  and  economy  of  strength  ;  but  a  little  ex- 
perience on  the  part  of  the  swimmer  will  soon  make  him  acquainted 
with  the  best  ways  of  using  the  stockings.  The  expansion  of  the 
cloth  round  the  stockings  will  occupy  a  diameter  of  from  12  to  16 
inches,  which  affords  about  a  square  foot  of  propeUing  surface. 
With  a  pair  of  these  stockings  a  person  may  swim  in  summer 
weather  a  mile  for  pleasure,  and  several  miles  if  for  his  life. — Abridged 
from  the  Mechanic^  Magazine^  No.  413. 


CUTTING  OUT  GAEMENTS. 

Me.  Thomas  Davison,  Milton  Street,  Euston  Square,  machinist, 
has  patented  certain  improvements  in  cutting  and  shaping  Garment 
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and  other  articles  of  dress  for  the  human  body.  The  patentee  em- 
ploys a  machine  to  cut  several  pieces  of  cloth  at  the  same  time, 
somewhat  similar  to  what  has  already  been  used  to  cut  gloves,  with 
the  exception  that  the  position  of  the  cutters  may  be  varied  so  as  to 
produce  different  shapes.  This  machine  consists  of  a  top  plate  per- 
forated with  numerous  holes,  in  which  are  held,  by  screw-nuts,  a 
number  of  standards.  These  standards  have  collars  that  bear  against 
the  under  part  of  the  perforated  plate,  and  are  thereby  prevented 
sliding  up.  The  cutters,  some  of  which  are  hinged  and  the  rest 
capable  of  sliding  one  over  the  other,  are  held  in  the  lower  part  of 
the  standards,  and  are  retained  in  position  with  regard  to  one  another 
by  screws.  The  machine  is  placed  in  a  screw  press,  and  the  layers 
of  cloth  put  under  the  blades  or  cutters,  which,  when  forced  down 
by  the  application  of  pressure,  will  divide  them  into  the  required 
shapes.  When  fustians  are  to  be  cut,  it  is  proposed  to  make  the 
edges  of  the  cutters  serrated. 


POEPOISE  LEATHEE  AND  OIL. 

Some  Leather  tanned  from  the  skin  of  the  white  Porpoise,  speci- 
mens of  which  were  exhibited  at  the  late  Quebec  mechanical  fair, 
attracted  general  attention.  The  strength  and  the  beautiful  finish 
of  the  leather  were  much  admired  :  it  is  equal  in  the  latter  respect  to 
the  finest  calf  skin,  and  in  the  former  quality  is  much  superior. 
Porpoises  are  to  be  found  in  great  numbers  on  the  banks  of  the  St. 
Lawrence,  and  a  most  profitable  business  might  be  carried  on  in 
capturing  them  :  not  only  the  skin,  but  the  oil  which  they  contain, 
being  very  valuable.  The  specimens  sent  to  Montreal  were  bought 
up  immediately,  and  an  order  given  by  the  Trinity  House  for  a 
quantity  of  the  oil.  The  exhibitor,  Mr.  Tetu,  was  awarded  a  pre- 
mium of  £10. —  Quebec  Gazette, 


APPLICATION  OF  ELECTEO-MAGNETISM  AS  A  MOTIVE  POWEE.  BY 
ME.  EOBEET  HUNT. 

In  this  paper,  (read  to  the  Society  of  Arts,  on  May  22,)  the  author 
called  attention,  in  the  first  place,  to  the  numerous  attempts  which 
liave  been  made  to  apply  Electro-Magnetism  as  a  power  for  moving 
machines,  and  particularly  described  the  apparatus  employed  by 
Jacobi,  Dal  Negro,  M'Grauley,  Wheatstone,  and  others,  noticmg 
incidentally  the  machines  recently  constructed  by  Mr.  Hjorth. 
Since,  notwithstanding  the  talent  which  has  been  devoted  to  this 
interesting  subject,  and  the  large  amount  of  money  which  has  been 
spent  in  the  construction  of  machines,  the  pubhc  are  not  in  posses- 
sion of  any  electro -magnetic  machine  which  is  capable  of  exerting 
any  power  economically  ;  and  finding  that,  notwithstanding  the  aid 
given  to  Jacobi  by  the  Russian  Grovernment,  that  able  experimen- 
talist has  abandoned  his  experimental  trials, — the  author  has  been 
induced  to  devote  much  attention  to  the  examination  of  the  first 
principles  by  which  the  power  is  regulated,  with  the  hope  of  being 
enabled  to  set  the  entire  question  on  a  satisfactory  basis. 
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The  phenomenon  of  electro-magnetic  induction  was  explained, 
and  illustrations  given  of  the  magnetisation  of  soft  iron  by  means  of 
a  voltaic  current  made  to  circle  around  it.  The  power  of  electro- 
magnets was  given,  and  the  author  stated  his  belief  that  this  power 
couid  be  increased  without  limitation. 

A  voltaic  current  produced  by  the  chemical  disturbance  of  the 
elements  of  any  battery,  no  matter  what  its  form  may  be,  is  capable 
of  producing  by  induction  a  magnetic  force,  this  magnetic  force  being 
always  in  an  exact  nctio  to  the  amount  of  matter  (zinc,  iron,  or  other- 
wise) consumed  in  the  Itattery. 

Several  forms  of  the  voltaic  battery  were  explained,  particularly 
those  of  Daniell,  Grove,  Bunsen,  and  Reinsch  ;  the  latter  being  con- 
structed without  metals,  depending  entirely  on  the  action  between 
two  dissimilar  fluids,  slowly  combining. 

The  author  had,  however,  proved,  by  an  extensive  series  of  experi- 
ments, that  the  greatest  amount  of  magnetic  powder  is  produced 
when  the  chemical  action  is  the  most  rapid.  Hence,  in  all  magnetic 
machines,  it  is  more  economical  to  employ  a  battery  under  an  in- 
tense action,  than  one  in  which  the  chemical  action  is  slow.  It  has 
been  proved  by  Mr.  J oule,  and  most  satisfactorily  confirmed  by  the 
author,  that  one-horse  power  is  obtainable  in  an  electro-magnetic 
engine,  the  most  favom'ably  constructed  to  prevent  loss  of  powder,  at 
the  cost  of  45  pounds  of  zinc,  in  a  Grove's  battery,  in  24  hom's  ; 
while  75  poimds  are  consumed  in  the  same  time  to  produce  the  same 
power  in  a  battery  of  Daniell' s  construction.  The  cause  of  this  was 
referred  to  the  necessity  of  producing  a  high  degree  of  excitement 
to  overcome  the  resistance  wliich  the  molecular  forces  offer  to  the 
electrical  pertiu-bations,  on  which  the  magnetic  force  depends. 

It  was  contended  that,  although  we  have  not  perhaps  arrived  at 
the  best  form  of  voltaic  battery,  yet  that  w^e  have  learned  sufficient 
of  the  law  of  electro-magnetic  forces  to  declare  that,  under  any 
conditions,  the  amount  of  magnetic  power  would  depend  on  the 
change  of  state— consumption  of  an  element — in  the  battery,  and 
that  the  question  resolved  itself  into  tliis  : — 

"V\^iat  amoimt  of  magnetic  power  can  be  obtained  from  an  equi- 
valent of  any  material  consimied  ? 

The  following  were  regarded  as  the  most  satisfactory  results  yet 
obtained : — 

1.  The  force  of  voltaic  current  being  equal  to  678,  the  number  of 
grains  of  zinc  destroyed  per  hour  was  151,  which  raised  9000  pounds 
one  foot  liigh  in  that  time. 

2.  The  force  of  current  being,  relatively,  1300,  the  zinc  destroyed 
in  an  hour  was  291  grains,  which  raised  10,030  pounds  through  the 
space  of  one  foot. 

3.  The  force  being  1000,  the  zinc  consumed  was  223  grains  :  the 
weight  lifted  one  foot  12,672  pounds. 

The  estimations  made  by  Messrs.  Scoresby  and  Joule,  and  the 
results  obtained  by  Oersted,  and  more  recently  by  Mr.  Hunt,  very 
nearly  agree  ;  and  it  was  stated  that  one  grain  of  coal  consumed  in 
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the  furnace  of  a  Cornish  engine  hfted  143  pounds  one  foot  high, 
whereas  one  grain  of  zinc  consumed  in  the  battery  hfted  only 
80  pounds.  The  cost  of  one  hundredweight  of  coal  is  under  9 
pence ;  the  cost  of  one  hundredweight  of  zinc  is  above  216  pence. 
Therefore,  under  the  most  perfect  conditions,  magnetic  power  must 
be  nearly  25  times  more  expensive  than  steam  power. 

But  the  author  proceeded  to  show  that  it  was  almost  proved  to 
be  an  impossibility  ever  to  reach  even  this  condition,  owing,  in  the 
first  place,  to  the  rate  with  which  the  force  diminishes  through 
space.  As  the  mean  of  a  great  many  experiments  on  a  large  variety 
of  magnets,  of  different  forms  and  modes  of  construction,  the  follow- 
ing result  was  given  : — 

Magnet  and  armature  in  contact,  lifting  force  220  pounds. 
„  distant  -^io  of  an  inch        90*6  „ 

»  JJ         12  5  JJ  '  ?5 

j>  JJ        F5"  J>  50'1  ,, 

JJ  ,  JJ  sV  JJ  ^^'^  5J 

Thus,  at  one-fiftieth  of  an  inch  distance,  four-fifths  of  the  power 
are  lost. 

Tins  great  reduction  of  power  takes  place  when  the  magnets  are 
stationary. 

The  author  then  proceeded  to  show  that  the  moment  they  were 
set  in  motion  a  great  reduction  of  the  original  power  took  place ; 
that,  indeed,  any  disturbance  produced  near  the  poles  of  a  magnet 
diminished,  during  the  continuance  of  the  motion,  its  attractive 
force. 

The  attractive  force  of  a  magnet  being  150  pounds  when  free  of 
disturbance,  fell  to  one-half,  by  occasioning  an  armature  to  revolve 
near  its  poles. 

Therefore,  when  a  system  of  magnets  which  had  been  constructed 
to  produce  a  given  power  is  set  in  revolution,  every  magnet  at  once 
suffers  an  immense  loss  of  power,  and  consequently  their  combined 
action  falls  in  practice  very  far  short  of  their  estimated  poAver.  This 
fact  has  not  been  before  distinctly  stated,  although  the  author  is 
informed  that  Jacobi  observed  it  . 

And  not  merely  does  each  magnet  thus  sustain  an  actual  loss  of 
power,  but  the  power  thus  lost  is  converted  into  a  new  form  of 
force,  or  rather  becomes  a  current  of  electricity,  acting  in  opposition 
to  the  primary  current  by  which  the  magnetism  is  induced. 

From  an  examination  of  all  these  results,  Mr.  Hunt  is  disposed 
to  regard  electro-magnetic  power  as  impracticable  on  account  of  its 
cost,  which  must  necessarily  be,  he  conceives,  under  the  best  condi- 
tions, 50  times  more  expensive  than  steam  power. 

The  Chairman  (Mr.  W.  F.  Cooke)  agreed  with  Mr.  Hunt  in  his 
conclusion  of  the  improbability  of  any  result  being  obtained  from 
electro-magnetism  which  could  enable  it  to  compete  with  steam  as  a 
motive  power.  At  any  rate,  the  point  to  which  the  attention  of 
engineers  and  experimentalists  should  be  turned  at  present  was,  not 
the  contriving  of  perfect  machines  for  applying  electro-magnetic 
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power,  but  the  discovery  of  the  most  effectual  means  of  disengagmg 
the  power  itself  from  the  conditions  in  which  it  existed  stored  up 
in  nature.  Mr.  Faraday  assured  us  that  in  a  single  drop  of  w^ater 
is  contained  as  much  electricity  as  is  developed  in  a  thunder-storm. 
The  portion  of  this  which  we  can  liberate  by  any  existing  battery 
is  very  small ;  so  small,  that,  as  shown  by  Mr.  Hunt's  paper,  its 
practical  use  cannot  be  profitable.  The  study  of  electro-chemistry, 
he  thought,  was  a  more  promising  field,  and  one  from  which  might 
at  a  future  time  be  developed  a  power  which  should  supersede  even 
steam. 

Mr.  "VVinkworth  proposed,  and  Mr.  Highton  seconded,  a  vote  of 
thanks  to  Mr.  Hunt. 


PHOF.  PAGE  ON  ELECTRO-MAGNETISM  AS  A  MOTIYE  POWEE. 

Peofessor  Page,  in  his  lectm^es  dehvered  before  the  Smithsonian 
Institution,  states  that  there  is  no  longer  any  doubt  of  tlie  appHca- 
tidn  of  this  power  as  a  substitute  for  steam.  He  exhibited  the  most 
imposing  exj^eriments  ever  witnessed  in  this  branch  of  science.  An 
immense  bar  of  iron,  weighing  1601b.,  was  made  to  sprmg  up  by 
magnetic  action,  and  to  move  rapidly  up  and  down,  dancing  like  a 
feather  in  the  air,  without  any  visible  support.  The  force  operating 
upon  the  bar  he  stated  to  average  3001b.  through  ten  inches  of  its 
motion.  He  said  he  could  raise  this  bar  100  feet  as  readily  as  ten 
inches,  and  he  expected  no  difiiculty  in  doing  the  same  with  a  bar 
weighing  one  ton,  or  a  hundred  tons.  He  could  make  a  pile-driver, 
or  a  forge  hammer,  with  great  simphcity,  and  could  make  an  engine 
wdth  a  stroke  of  6,  12,  20,  or  any  nrnnber  of  feet.  The  most  beau- 
tiful experiment  was  the  loud  sound  and  briUiant  flash  from  the 
galvanic  spark,  when  produced  near  a  certain  point  in  his  great 
magnet.  Each  snap  was  as  loud  as  a  pistol,  and  when  he  produced 
the  same  spark  at  a  little  distance  from  this  point  it  made  no  noise 
at  all.  This  recent  discovery  is  said  to  have  a  practical  bearing 
upon  the  construction  of  an  electro-magnetic  engine.  He  then  ex- 
hibited his  engine  of  between  four  and  five-horse  power,  operated 
by  a  battery  contained  within  a  space  of  three  cubic  feet.  It  looked 
very  unhke  a  magnetic  machine.  It  w  as  a  reciprocating  engine  of 
two  feet  stroke,  and  the  whole  engine  and  battery  weighed  about 
one  ton.  When  the  power  was  throw^n  on  by  the  motion  of  a  lever, 
the  engine  started  ofi*  magnificently,  making  114  strokes  per  minute ; 
though,  when  it  drove  a  circular  saw,  10  inches  in  diameter,  sawing 
up  boards  an  inch  and  a  quarter  thick  into  laths,  the  engine  made 
but  about  80  strokes  per  minute.  The  force  operating  upon  tliis 
great  cylinder  throughout  the  whole  motion  of  two  feet  was  stated 
to  be  6001b.  when  the  engine  was  moving  very  slowly  :  but  he  had 
not  been  able  to  ascertain  what  the  force  was  when  the  engine  was 
running  at  a  working  speed,  though  it  was  considerably  less.  The 
most  important  and  interesting  point,  however,  is  the  expense  of 
the  power.  Professor  Page  stated  that  he  had  reduced  the  cost  so 
far  that  it  was  less  than  steam  under  many  and  most  conditions, 
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though  not  so  low  as  the  cheapest  steam-engines.  With  all  the 
imperfections  of  the  engine,  the  consumption  of  31b.  of  zinc  per 
day  would  produce  one-horse  power.  The  larger  his  engines,  con- 
trary to  what  has  been  known  before,  the  greater  the  economy. 
Professor  Page  was  himself  surprised  at  the  result.  There  were 
yet  practical  difficulties  to  be  overcome,  the  battery  has  yet  to  be 
improved,  and  it  remains  yet  to  try  the  experiment  on  a  grander 
scale — to  make  a  power  of  100-horse,  or  more. — National  Intelli- 
gencer (American  paper). 


SOCIETY  OF  AETS. 

The  Annual  Distribution  of  the  Rewards  of  the  Society  of  Arts 
took  place  on  July  22,  at  the  House  in  John  Street,  Adelphi ;  Lord 
Colborne,  the  Yice-President,  being  in  the  chair,  in  the  place  of 
Prince  Albert,  whom  the  death  of  the  Duke  of  Cambridge  prevented 
from  presiding.  The  Address  of  the  Council  exhibited  the  Society 
as  in  a  more  flourishing  condition  than  it  has  been  for  years, — 250 
new  members  having  joined  during  the  past  twelve  months.  The 
Exhibition  of  Ancient  and  Mediaeval  Art  has,  it  was  stated,  been 
highly  successful.  That  the  articles  and  essays  for  which  rewards 
were  distributed  were  not  on  the  present  occasion  equal  in  interest 
to  those  of  last  year,  was  explained  by  the  fact  that  inventors  and 
manufacturers  are  reserving  themselves  for  the  Grreat  Exhibition  of 
1851.  Before  presenting  the  medals,  two  silver  cups,  executed  by 
Messrs.  Grarrard,  after  the  design  of  Mr.  Maclise,  were  presented  to 
Dr.  Paris,  President  of  the  Koyal  College  of  Physicians,  and  Mr. 
J.  S.  M.  Eonblanque, — the  two  cups  being  in  place  of  a  single  one 
which,  in  accordance  with  the  will  of  the  late  Dr.  Swiney,  was  last 
year  given  to  these  gentlemen  as  joint  authors  of  the  best  treatise  on 
Medical  Jurisprudence. — The  medals  were  then  distributed  in  the 
following  order  :  — 

In  the  Section  of  Trade  and  Manufactures :  To  Messrs.  RufFord  &  Fincli, 

for  their  Porcelain  Bath  in  one  piece,— the  Gold  Isis  Medal.  In  the  Section 

of  Fine  Arts  and  Manufactures:  To  Messrs.  Campbell,  Harrison,  &  Lloyd, 
for  their  Figured  Silks  "for  Dresses,— Messrs.  J.  Crossly  &  Sons,  for  their 
Printed  Carpets,— Messrs.  E.  Henry  &  Sons,  for  their  Embroidered  Garment 
Fabrics, — Messrs.  Keith  &  Co.,  for  their  Silk  Furniture  Damasks,— Messrs, 
Lambert  &  Bury,  for  their  Tamboured  Lace,— Messrs.  Reckless  &  Hickling:, 
for  their  Machine-made  Lace,— and  Messrs.  Swainson  &  Dennys,  for  their 
Sweet- Pea  Chintz,— the  Gold  Isis  Medal.  To  Messrs.  G.  Bacchus  &  Sons, 
for  their  Specimens  of  Table  Glass, — Messrs.  Cornell,  Lyell,  &  Webster,  for 
their  Seven-inch  Ribands, — Messrs.  Keith,  Shoobridg-e  &  Co.,  for  their 
Printed  Shawls, — J.  Coulston,  for  his  Damasks,— Miss  Stanley,  for  her  Nor- 
wich Hand-made  Lace,— Messrs.  Stone  &  Kemp,  for  their  Silk  Damasks,  - 
T.  W.  Wallis,  for  his  Specimens  of  Carving-  in  Wood,— E.  Webb,  for  his 
Horse-hair  Damasks,— and  Messrs.  J.  &  W.  Wilson,  for  their  Carpets,— the 
Silver  Medal.  To  Messrs.  R.  S.  Cox  &  Co.,  for  their  Seven-inch  Ribands,— 
and  G.  Cook,  for  his  Specimens  of  Carving-  in  Wood,— the  Isis  Silver  Medal. 
To  Mrs.  Temple,  for  her  Flowers  in  Wax  Composition,— the  Manager  of  the 
School  of  St.  Clair,  for  Specimens  of  Knitting  executed  by  the  Children  under 
her  charge, — J.  M.  Levien,  for  his  Introduction  and  Application  of  New  Zea- 
land Woods  for  Furniture,— and  W.  Potts,  for  his  Ornamental  Metal  Work,— 

the  Honorary  Testimonial.  In  the  Section  of  Chemistrif :  To  Messrs.  M*Nair 

&Co.,  for  their  Coating  for  Electric  Telegraph  Wires,— the  Silver  Medal.  
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In  the  Section  of  Mechanics :  To  Henry  Bessemere,  for  his  Sug-ar-cane  Press, 
—and  C.  VV.  Siemens,  C.  E.,  for  his  Regenerative  Condenser,— the  Gold 
Medal.  To  G.  Eaton,  for  his  Plan  for  preventing-  Oscillation  in  Locomotives, 
—and  W.  H.  Smith,  C.E.,  for  his  Flexible  Breakwater  and  Lighthouses,— the 
Gold  Isis  Medal.  To  A.  F.  G.  Claudet,  for  his  Glass-cutting  Machines,— 
T.  Syson  Cundv,  for  his  Pyro-pneumatic  Stove,— J.  Imray,  for  his  Investiga- 
tion of  the  Action  of  the  Crank,— D.  M'Kenzie,  for  his  Reader  for  Jacquard 
Looms,— W.  Melvine,  for  his  Aphonetic  Clock,— W.  Pole,  for  his  Investiga- 
tion of  the  Action  of  the  Crank,— and  C.  J.  Varley,  for  his  Improved  Air- 
pump,— the  Silver  Medal.  To  Francis  F.  Colegrave,  for  his  Spring  Saddle- 
girth, -the  Silver  Isis  Medal.  To  Goodhue,  Clinton,  &  Co.,— for  their  Method 
of  Constructing  Metallic  Attachments  to  Mineral  Substances,— J.  E. 
M'Douall,  for  his  Vibrating  Archimedean  Drill-stock,— and  J.  Veitch, 
M.D.,  R.N.,  for  his  Medico-Chirurgical  Ambulance— the  Honorary  Testi- 
monial. 

The  Council  have  materially  altered  the  scheme  of  theh^  Prize 
List  for  the  ensuing  session  ; — the  intimate  connexion  of  the  Society 
of  Arts  with  the  Exhibition  of  the  Works  of  Industry  of  All  Na- 
tions in  1851  having  appeared  to  them,  as  they  say,  to  render 
altogether  superfluous  any  attempt  on  the  part  of  the  Society  to 
pursue  its  ordinary  course  for  the  encouragement  of  arts,  manufac- 
tures, and  commerce,  by  the  offer  of  its  usual  prizes  for  the  session 
of  1850  and  1851.  Having,  therefore,  considered  hov^^  they  might 
most  usefully  apply  that  portion  of  the  revenue  of  the  Society  to 
the  particular  circumstances  of  the  year,  the  Council  are  of  opinion 
that  the  most  useful  work  they  can  undertake  will  be  to  encourage 
the  production  of  philosophical  treatises  on  the  various  depart- 
ments of  the  Exhibition,  which  shall  set  forth  the  peculiar  advan- 
tages to  he  derived  from  each  to  the  arts,  manufactures,  and 
commerce  of  the  country.  They  accordingly  offer  the  large  medal 
and  twenty-five  pounds  for  the  best,  and  the  Society's  small  medal 
and  ten  pounds  for  the  second-best  treatise  on  the  objects  exhibited 
in  the  section  of  raw  materials  and  produce  ; — the  same  for  the  best 
and  second-best  treatises  on  the  objects  exhibited  m  the  section  ol 
Machinery, — for  treatises  on  the  objects  exhibited  in  the  section  of 
Manufactures, — and  for  treatises  on  the  objects  exhibited  in  the 
section  of  Erne  Arts. 

Each  Treatise  is  to  occupy,  and  not  exceed,  eighty  pages  of  the 
size  of  the  Bridgewater  Treatises.  The  Society  will  also  award  its 
large  medal  and  twenty-five  guineas  for  the  best  general  treatise  on 
the  Exhibition,  treated  commercially,  politically,  and  statistically ; 
and  small  medals  for  the  best  treatises  on  any  special  object  or  class 
of  objects  exhibited.  The  treatises  for  which  rewards  are  given  are 
to  be  the  property  of  the  Society  ;  and  if  deemed  suitable  for  pub- 
hcation,  should  the  Council  see  fit,  they  will  cause  the  same  to  be 
printed  and  published,  and  will  award  to  the  author  the  net  amount 
of  any  profits  which  may  arise  from  the  publication  after  the  pay- 
ment of  the  expenses.  The  treatises  are  to  be  delivered  at  the 
Societ^^'s  House  on  or  before  the  30th  of  June,  1851.  The  Council 
announce  that  they  do  not  intend  to  confine  the  rewards  of  the 
Society  to  the  subjects  above  named ;  though,  for  the  reasons 
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given,  they  do  not  anticipate  that  communications  of  interest  on 
other  subjects  will  be  submitted. — Athenmum^  No.  1187. 


ELECTEO-MAGNETIC  PASSENaER  INDEX. 

Mr.  C.  Pownall  has  invented  a  register,  or  index,  by  which  the 
passenger,  planting  his  foot  on  the  step  to  enter  an  omnibus,  or 
clamber  to  the  top  of  it,  is  sensible  of  rather  agreeable  elasticity  in 
the  step,  and  is  thence  raised  to  the  desired  seat.  Underneath  the 
omnibus,  in  a  little  box  about  nine  inches  square,  secured  with  a 
Bramah  lock,  there  is  a  small  battery ;  the  pressure  of  the  passen- 
ger's foot  upon  the  step  moves  a  spring,  and,  bringing  two  pieces  of 
metal  into  contact,  completes  a  metallic  circuit  in  connection  with  the 
battery  ;  and  the  mysterious  current  is  made  to  flow  through  an 
electro-magnet,  which  attracts  to  it  a  piece  of  steel,  and  drawing  it  up 
a  ratchet-wheel  is  caused  to  move  one  tooth  forward,  and  the  index- 
hand  or  finger  of  a  dial  to  be  pushed  forward  one  degree.  As  each 
degree  upon  this  dial  is  numbered,  the  hand  advancing  from  num- 
ber to  number  indicates  how  many  persons  have  passed  over  the  step 
at  the  omnibus  door  sime  the  dial  was  set.  The  machinery  is  so 
arranged  as  to  indicate  the  number  of  persons  who  have  got  up  out- 
side the  omnibus,  as  well  as  those  who  have  got  in  ;  a  wire  being 
carried  to  the  step  by  which  the  outside  is  mounted.  It  has  the 
protection  of  a  strong  iron  covering,  with  which  it  would  be  impos- 
sible for  the  conductor  to  tamper ;  and  nothing  but  breaking  the 
box  by  main  force  could  interfere  with  the  operation.  The  dial- 
plate  having  two  hands  and  two  circles  of  figures,  the  degrees  in  one 
indicating  units  and  in  the  otlier  hundreds,  provision  is  made  for 
numbering  5000  passengers.  Tliis  prevents  the  possibility  of  a  con- 
ductor, within  the  time  that  he  is  out  with  his  omnibus,  working 
the  dial  nearly  round  by  getting  so  many  times  in  and  out  himself, 
and  so  causing  the  index  finger  to  point  to  a  number  somewhat  short 
of  the  right.  A  passenger  lingering  on  the  step,  or  stamping  two  or 
three  times  upon  it,  will  still  only  mark  as  one,  no  second  mark 
being  possible  until  after  he  has  cleared  the  step  and  taken  his  whole 
weight  ofi"  it.  The  dial-plate  may  be  privately  set  at  any  number  on 
starting  ;  and  if  the  system  of  half  fares  for  portions  of  the  journey 
be  continued,  it  could  be  ascertained  how  many  of  the  passengers 
were  "  long,"  and  how  many  "  short,"  by  placing  a  person  at  the 
boundary  line,  whether  Eegent  Circus  or  Charing  Cross,  or  elsewhere, 
there  to  unlock  the  box,  look  at  the  dial,  and  note  down  the  number 
to  which  the  index  might  point.  The  conductor  will  have  a  step  to 
himself  for  ascendmg  to  his  post ;  the  passengers'  step  he  must  tread 
as  carefully  as  a  toll-collector  on  Waterloo  Bridge  his  wicket, 
because  a  passenger  once  fully  on  the  step  "makes  his  mark,"  and 
must  be  counted.  A  guard  is  to  be  attached  to  the  lower  part  of 
the  door  to  cover  the  step  when  the  door  is  closed.  The  expense  of 
putting  up  this  mechanism  will  be  trifling.  Of  course,  the  appara- 
tus may  be  used  for  many  other  things  besides  omnibuses ;  on 
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bridges,  for  instance,  and  piers,  and  at  public  gardens  and  theatres, 
and  wherever  people  may  be  made  to  tread  upon  a  moveable  plat- 
form or  pass  through  a  turnstile. — Expositor,  No.  2. 


MESMERISM  AS  A  MECHANICAL  POWEE. 

Some  most  interesting  experiments  by  Dr.  Elliotson,  in  which 
patients,  by  a  reinforcement  of  mesmeric  power,  were  shown  capable 
of  swinging  round  largs  weights  impossible  to  be  even  lifted  by  them 
in  their  ordinary  condition^  prove  an  intimate  connection  between 
the  mesmeric  medium  and  the  muscular  force,  which,  as  every  one 
knows,  is  dependent  on  the  state  of  the  nerves,  and  by  them  con- 
ducted from  the  brain.  And  so  also  with  natural  sleep-walkers, 
*'  they  will  stand  self-balanced  on  the  ridge  of  a  house,  where,  under 
the  usual  conditions  of  consciousness,  they  could  not  preserve  then* 
equilibrium  for  a  single  moment." — Uev.  C.  H.  Toivnshend's  Facts  in 
Mesmerism . 


COMPAEATIYE  VALUE  OE  HEAT   AND  ELECTEICITY  AS  MOTITE 
AGENTS. 

The  following  remarks  on  Petrie's  calculations  of  the  Comparative 
Yalueof  Heat  and  Electricity  as  Motive  Agents  are  given  byMr.Samuel 
Hockhng  in  the  Athenceum.  Mr.  Petrie  states,  "  that  the  best  Corn- 
ish engines  only  yield  one-fourteenth  of  the  power  that  the  com- 
bustion of  the  carbon  actually  represents.  Now,  if  we  consider  the 
heating  value  of  the  coals  to  be  represented  by  the  quantity  of  carbon 
which  they  contain,  it  will  be  found  that  one  pound  of  coal  of  a  good 
quahty,  and  such  as  will  raise  m  the  best  Cornish  engine  100,000 lbs., 
1  foot  high,  will  have  heating  power  equal  to  above  10,000°, — which, 
being  multiphed  by  Mr.  Joule's  equivalent  of  700,  as  used  by  the 
author,  we  shall  have  for  the  theoretical  power  of  lib.  of  coal  the 
sum  of  700,000,  and  the  practical  result  in  the  Cornish  en,<:ine 
being  the  sum  of  1,000,000,  or  one-seventh  "  of  the  power  that  the 
combustion  actually  represents."  The  author  has  not  therefore  given 
a  correct  statement  of  the  practical  value  obtained  from  heat.  It  is, 
in  fact,  just  double  tlie  value  which  he  has  given  it.  The  compara- 
tive cost  of  power  obtained  from  heat  and  electricity,  according  to 
the  author's  statement  of  the  quantity  of  zinc  required  per  horse- 
power per  hour,  theoretically  and  practically  : — TJieoretically,  the 
consumption  of  zinc  in  the  battery  should  be  1*56  pound  per  hour 
per  horse-power.  Practically,  it  is  from  50  to  60  pounds  per  hour. 
Assuming  that  the  price  of  zinc  is  20/.  per  ton,  and  the  price  of  coal 
10s.  per  ton,  their  relative  price  wiU  be  as  40  to  1.  Two  pounds  of 
coal  per  hour  will,  used  in  the  best  Cornish  engine,  produce  the 
power  of  one  horse  ;  and  to  produce  the  same  amount  of  power  by 
the  best  electro-magnetic  engine,  pounds  of  zinc  must  be  con- 
sumed. Their  comparative  cost  wiU  therefore  be  as  ^^^^  — 1,000^ 
1,000  to  1.    Even  supposing  with  the  author,  that  engines  may  be 
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constructed  to  give  one-fourth  of  the  theoretical  power,  the  cost 

/6"24  +  40  \ 

compared  to  the  cost  of  coal  will  be  as  \  «  —124-8  ly25 

nearly  to  1." 


WHISHAW'S  IMPROVED  TELEKOTJPHONON. 

Among  the  various  ingenious  matters  of  the  present  day,  may  be 
especially  mentioned  Mr.  Whishaw's  Telekouphonon,  or  Speaking 
Telegraph,  which  is  gaining  ground  in  public  estimation  daily. 
Several  of  the  largest  establishments  in  the  City  of  London  have 
been  furnished  with  this  useful  substitute  for  bells  :  and  twenty 
lines  of  such  telegraph  have  been  fixed  at  the  new  Army  and  Navy 
Club-house  in  Pall  Mall.  An  important  addition  has  lately  been 
made  by  the  inventor  to  the  mouth-piece,  so  as  to  indicate  the  par- 
ticular room  from  whence  notice  has  been  given.  This  is  efi'ected  by  a 
small  piston  and  rod  working  in  a  cylinder ;  at  the  end  of  the  rod 
is  a  brass  boss  which  projects  before  the  board  in  which  the  mouth- 
pieces are  fixed.  Wlien  the  whistle  is  sounded,  the  boss,  by  the 
action  of  the  disturbed  column  of  air  within  the  tube  which  forces 
out  the  piston,  advances  about  half  an  inch  in  front  of  the  board ; 
so  that  if  the  back  of  the  person  who  is  called  by  one  of  the 
whistles  they  sounded  is  turned  at  the  time,  he  can  at  once  dis- 
cover the  particular  room  from  which  the  call  has  been  made. 


MARINE  propulsion — MACINTOSH'S  SUBSTITUTE  FOR  THE  SCREW. 

This  remarkable  improvement  in  the  machmery  for  propelhng 
steam  vessels  is  the  invention  of  Mr.  Macintosh,  and  is  manufac- 
tured at  the  Cyclops  Steel  Works,  Sheffield.  The  propellers  hitherto 
in  use  have  been  invariably  made  from  cast  metal,  and  when  at  rest 
or  in  motion  are  a  perfect  screw,  ala:ays  at  the  same  pitch.  The 
improved  flexible  propeller  (Macintosh's)  to  which  we  refer,  is  made 
of  steel  well  hammered  and  tempered,  and  set  at  an  angle  on  the  re- 
volving shaft.  When  at  rest  it  is  a  perfect  plane,  but  when  in  action 
it  forms  a  screw ;  and,  by  the  flexibility  of  the  steel,  assumes  a  finer 
or  a  coarser  pitch  according  to  the  strength  of  the  adverse  action  of 
the  water  through  which  it  moves.  This  circumstance  imparts  to 
the  vessel  and  machinery  an  easy  action,  especially  in  rough  and  heavy 
seas,  which  has  never  been  attained  by  the  rigid  screws  now  in  use. 
Propellers  manufactured  according  to  this  patent  are  not  more  than 
half  the  weight  of  those  made  of  cast  metal,  though  the  forgings  are 
the  largest  yet  attempted  to  be  made  from  steel.  It  has  been  ascer- 
tained by  experiment  tiiat,  in  point  of  speed,  there  is  a  gain  of  at 
least  20  per  cent.  In  heavy  seas  or  rough  weather  this  propeUer 
can  be  easily  hoisted  on  board  by  means  of  a  simple  block  and 
tackle,  thus  saving  the  expense  of  the  machinery  now  used  for 
raising  the  cast  metal  ones  ;  and,  from  being  malleable  and  tough, 
does  away  with  the  risk  of  breakage  which  necessarily  ensues  in  the 
moving  a  cumbersome  piece  of  cast  metal.  In  cost  there  is  a  saving 
of  about  50  per  cent.  This  is  considered  to  be  one  of  the  greatest 
mprovements  yet  made  in  marine  propulsion. — Sheffield  Times. 
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THE  BAZEEIAN  LECTURE. — MAGNETIC  AND  DIAMAG-NETIC  CONDITION 
OP  GASES. 

On  Nov.  28,  1850,  the  Bakerian  Lecture  was  delivered  by  Prof- 
Faraday  to  the  E-oyal  Society. 

One  of  the  conclusions  arrived  at  by  the  author  is,  that  the 
motions  of  magnetic  and  diamagnetic  bodies  in  each  other  do  not 
appear  to  resemble  those  of  attraction  or  repulsion  of  the  ordinary 
kind,  but  to  be  of  a  differential  action,  dependent  perhaps  upon 
the  manner  in  which  the  lines  of  magnetic  force  were  affected  in 
passing  from  one  to  the  other  during  their  course  from  pole  to 
pole,  the  differential  action  being  m  ordinary  cases  between  the 
body  experimented  with  and  the  medium  surrounding  it  and  the 
poles.  A  method  of  showing  this  action  with  the  gases  is  described, 
in  which  delicate  soap-bubbles  are  made  to  contain  a  given  gas,  and 
then,  when  held  in  the  magnetic  field,  approach,  or  are  driven 
further  ofi*,  according  as  they  contain  gases,  magnetic  or  diamagnetic, 
in  relation  to  air.  Oxygen  passes  inwards  or  tends  towards  the 
magnetic  axis,  confirming  the  results  formerly  described  by  the 
author. 

Perceiving  that  if  two  Hke  bubbles  were  set  on  opposite  sides 
of  a  magnetic  core  or  keeper  cut  into  the  shape  of  an  hoiu*-glass, 
they  would  compensate  each  other,  both  for  their  own  diamagnetic 
matter  and  for  the  air  which  they  would  displace  ;  and  that  only 
the  contents  of  the  bulbs  would  be  vh^tually  in  a  different  relation 
to  each  other, — the  author  passed  from  bubbles  of  soapy  water  to 
others  of  glass,  and  then  constructed  a  differential  torsion  balance, 
to  which  these  could  be  attached,  of  the  following  nature  : — A 
horizontal  lever  was  suspended  by  cocoon  silk,  and  at  right  angles  to 
the  end  of  one  arm  was  attached  a  horizontal  cross-bar,  on  which,  at 
about  IJ  inch  apart,  and  equidistant  from  the  horizontal  lever,  were* 
suspended  the  glass  bubbles  ;  and  then  the  whole  being  adjusted  so 
that  one  bubble  should  be  on  one  side  of  the  iron  core  and  the 
other  on  the  other  side,  any  difference  in  their  tendency  to  set  inwards 
or  outwards  from  the  axial  line  causes  them  to  take  up  their  places 
of  rest  at  different  distances  from  the  magnetic  axis  ;  and  the  power 
necessary  to  bring  them  to  an  equidistant  position  becomes  a 
measure  of  their  relative  magnetic  or  diamagnetic  force. 

In  the  first  place,  different  gases  were  tried  against  each  other, 
and  when  oxygen  was  one  of  them  it  went  inwards,  driving  every 
other  outwards.  The  other  gases,  when  compared  together,  gave 
nearly  equal  results,  and  require  a  more  dehcate  and  finished 
balance  to  measure  and  determine  the  amount  of  their  respective 
forces. 

The  author  now  conceived  that  he  had  attained  to  the  long- 
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sought  power  of  exaniining  gaseous  bodies  in  relation  to  the  efjfccfs 
of  heat  and  the  effects  of  expansion  separately ;  and  proceeded  to 
an  investigation  of  the  latter  point.  For  this  purpose  he  prepared 
glass  bubbles  containing  a  full  atmosphere,  or  half  an  atmosphere, 
or  any  other  proportion  of  a  given  gas  ;  having  thus  the  power  of 
diluting  it  without  the  addition  of  any  other  body.  The  effect  was 
most  striking.  When  nitrogen  and  oxygen  bubbles  were  put  into 
the  balance,  each  at  one  atmosphere,  the  oxygen  drove  the  nitrogen 
out  powerfully.  When  the  oxygen  bubble  was  replaced  by  other 
bubbles  containing  oxygen,  the  tendency  inwards  of  the  oxygen  was 
less  powerful ;  and  when  what  may  be  called  an  oxygen  vacuum 
(being  a  bulb  filled  with  oxygen,  exhausted,  and  tht^n  hermetically 
sealed)  was  put  up,  it  simply  balanced  the  nitrogen  bubble.  Oxy- 
gen at  half  an  atmosphere  was  less  magnetic  than  that  at  one  atmo- 
sphere, but  more  magnetic  than  other  oxygen  at  one- third  of  an 
atmosphere  ;  and  that  at  one-third  surpassed  the  vacimm.  In  fact, 
the  bubble  with  its  contents  w^as  more  magnetic  in  proportion  to 
the  oxygen  it  contained.  On  the  other  hand,  nitrogen  showed  no 
difference  of  this  kind  ;  whether  a  bubble  contained  that  gas  more 
or  less  condensed,  its  power  was  the  same.  Other  gases  (excepting 
olefiant  and  cyanogen)  seemed  in  this  first  rough  apparatus  to  be  in 
the  same  condition. 

Hence  the  author  decides  upon  the  place  for  zero,  and  concludes 
that  simple  sppvCe  presents  that  case.  When  matter  is  added  to 
space  it  carries  its  own  ^^roperty  with  it  there,  adding  either  mag- 
netic or  diamagnetic  force  to  the  space  so  occupied  in  proportion 
to  the  quantity  of  matter  employed ;  and  now  thinking  that  the 
point  of  zero  is  well  determined,  he  concludes  to  use  the  word  mag- 
netic as  a  general  term,  and  distinguish  the  two  classes  of  magnetic 
bodies  into  paramagnetic  and  diamagnetic  substances. — Thiloso])hical 
Magazine,  No.  253. 


EEWAEDS,  &C.  FOE  SCIENTIFIC  PUEPOSES. 

The  followmg  is  an  account,  in  detail,  of  the  manner  in  wliich 
the  £1,000  voted  annually  for  rewards,  experiments,  and  other 
expenses  for  Scientific  Purposes  durmg  the  last  three  years,  has  been 
expended  : — 1847,  1848. — Salary  of  Mr.  J.  W.  Hay,  as  chemical 
lecturer  of  Portsmouth  Dockyard,  betw^een  January  1  and  June  30, 
1847,  £37.  10s. ;  payment  to  Dr.  Andrew  TJre,  for  making  an  analysis 
of  coal  from  Yancouver's  Island,  £10.  10s. ;  entertainment  of  Mr. 
F.  P.  Smith,  patentee  of  the  screw  propeller,  on  board  the  Fairy, 
tender  to  Her  Majesty's  yacht  Victoria  and  Albert,  £15.  9s. ;  com- 
pensation to  Lieut.  J  ulius  Koberts,  Royal  Marine  Artillery,  for  his 
*  services  and  expenses  while  improving  the  method  of  pivoting  guns, 
from  the  year  1845  to  the  year  1848,  £250  :  total,  £313.  9s.'  1848, 
1849 — Payment  to  Mr.  A.  Gr.  Carle  for  rocket  apparatus,  &c.  sup- 
plied for  trial  at  Harwich  for  the  purpose  of  effecting  communica- 
tion with  stranded  vessels,  £31.  8s.  ;  gratuity  to  Mr.  J.  T.  Tow^son, 
for  his  services  in  preparing  tables  for  great  circle  sailing,  £100. ; 
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payment  to  Mr.  J ohn  Prideaux,  metallurgic  chemist,  for  various  ana- 
lyses of  copper  sheathing,  &c.,  for  the  Committee  on  Metals,  £17.  Is.; 
payment  to  Mr.  Charles  Brooke,  for  his  invention  and  establishment 
at  the  Royal  Observatory  of  the  apparatus  for  the  self-registration 
of  magnetical  and  meteorological  phenomena,  £500;  gratuity  to 
Commander  H.  B.  Weston,  of  the  Hon.  East  India  Company's 
service,  for  his  discovering  a  method  of  finding  the  longitude  by 
chronometer  at  sunrise  and  sunset,  with  tables,  £100  :  total,  748.  9s. 
1849-50. — Allowance  to  Commander  A.  B.  Beecher,  to  defray  the 
expenses  incurred  by  him  in  th'^  Editorship  of  the  'Nautical  Maga- 
zrne^  £95  ;  allowance  to  Mr.  James  Grordon,  to  enable  him  to 
pubUsh  a  work,  intituled,  "  The  Lunar  and  Time  Table,"  £50 :  total 
£100.— News. 

EFFECT  OF  EESPIEATION  ON  AIE.— PHYSIOLOGICAL  ELECTRICITY. — 
POLARIZATION  OF  LIGHT. 

Me,  GtROVE  has  read  to  the  Royal  Institution,  a  paper  On  some 
recent  Researches  of  Foreign  Philosophers."  Mr.  Grrove  fii^st 
noticed  the  experiments  of  M.  Regnault,  He  gave  a  short  sum- 
mary of  the  progress  of  knowledge  respecting  the  Effect  of  Respira- 
tion on  Air  from  the  days  of  Boyle  to  the  investigations  of  Messrs. 
Allen  and  Pepys  ;  and  mentioned  that  the  last-named  philosophers 
tended  to  show  that  the  amount  of  carbonic  acid  gas  exhaled  from 
the  lungs  was  an  exact  equivalent  to  the  amount  of  oxygen  inhaled 
from  the  atmosphere ;  but  in  all  experiments  hitherto  made  the  air 
inspired  was,  after  the  first  inhalation,  more  or  less  deteriorated. 
The  arrangements  of  Mr.  Regnault  liave  effected  an  uniformity  not 
only  of  the  quality,  but  also  of  the  temperature  and  pressure  of  the 
atmosphere  respired  by  the  animal  under  experiment.  A  diagram 
of  M.  Regnault' s  apparatus,  and  the  actual  eudiometer  employed  by 
him  to  test  the  exhaled  gases,  were  exliibited.  The  following  may 
be  taken  as  the  most  important  results  of  many  experiments  : — 
1.  Warm-blooded  animals  exhale  nitrogen  in  proportion  from  to 
^  of  the  oxygen  consumed  by  them  in  respiration.  2.  Animals 
fed  on  farinaceous  food  exhale  carbonic  acid  equivalent  to  the  oxygen 
inspired  ;  while  animals  fed  on  animal  food  absorb  oxygen  sometimes 
equal  to  4  parts  in  10  of  that  inspired.  3.  Animals  fed  on  legu- 
minous food  absorb  a  quantity  intermediate  between  that  occasioned 
by  a  flesh  and  a  cereal  diet.  4.  The  consumption  of  oxygen  by 
animals  varies  directly  with  the  surface,  and  inversely  with  the 
bulk  of  their  bodies, — e.  g.^  a  sparrow  consumes  ten  times  more 
oxygen  in  a  given  time  than  a  common  domestic  fowl ;  this  arises 
probably  from  the  coohng  effect  of  the  greater  surface.  5.  Hyber- 
nating  animals  when  asleep  in  some  cases  assimilate  the  oxygen  and 
nitrogen  of  the  atmosphere  which  they  inhale,  and  increase  in 
weight  by  respiration  alone.  6.  Experiments  had  been  tried  on  a 
dilution  of  oxygen  with  other  gases.  Mr.  Grrove  showed  a  cage  con- 
taining two  small  birds  placed  under  a  large  bell  glass  containing  an 
atmosphere  of  hydrogen  and  oxygen  mixed  in  the  proportions  that 
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constitute  water.  The  carbonic  acid  formed  by  the  respiration  of 
the  birds  was  absorbed  by  lime-water,  and  fresh  supplies  of  oxygen 
and  hydrogen  were  given  by  the  decomposition  of  water  by  a  voltaic 
battery.  No  inconvenience  appeared  to  be  experienced  by  the  animals 
in  consequence  of  the  novel  atmosphere  in  which  they  were  placed, 
and  in  which  they  continued  during  the  period  of  the  discourse. 
Mr,  G-rove,  however,  remarked  that  whatever  might  be  the  value  of 
experiments  tried  with  hydrogen,  &c.,  (as  proving  that  they  might 
be  temporarily  substituted  for  nitrogen  in  the  atmosphere  as  diluents 
of  oxygen),  inasmuch  as  Nature  did  nothing  in  vain,  there  must  be 
some  yet  undiscovered  final  cause  in  the  selection  of  nitrogen  for 
this  purpose.  In  concluding  this  part  of  his  subject,  Mr.  Grrove 
mentioned,  as  a  proof  of  the  delicacy  of  M.  Regnault's  apparatus,  that 
he  was  able  to  count  the  pulsations  of  the  animal  submitted  to  ex- 
periment by  the  number  of  bubbles  of  oxygen  gas  supphed  to  it  by 
the  apparatus.  Mr.  Grove  also  took  occasion  to  suggest  that  all 
these  experiments,  as  well  as  the  more  striking  effects  of  chloroform 
and  ether,  pointed  strongly  to  the  probable  efficiency  of  gases  in- 
haled by  the  lungs  as  therapeutic  agents.  The  subject  had  received 
much  less  consideration  than  its  importance  deserved.  Small 
admixtures  of  certain  gases  with  the  ordinary  atmosphere  were 
known  to  produce  peculiar  effects  on  the  animal  economy,  and  such 
admixture  he  thought  might  be  found  m  certain  cases  beneficial. 
Thus,  as  Nature  gives  us  more  carbonic  acid  gas  in  the  atmosphere 
by  night  than  by  day,  and  as  hybernating  animals  will  in  their 
dormant  state  live  in  an  atmosphere  containing  much  more  car- 
bonic acid  than  they  could  bear  in  their  wakened  state,  Nature 
seems  to  point  out  to  us  that  the  admixture  of  certain  portions  of 
carbonic  acid  with  the  air  of  invalids'  rooms  might  be  useful  as  a 
soporific  agent,  and  more  natural  and  effective  than  those  taken  by 
the  stomach.  Other  applications  of  the  principle  might  be  dis- 
covered by  experiment. 

Mr.  Grove  then  spoke  of  a  memoir  on  Physiological  Electricity  by 
Signor  Matteucci,  of  Pisa,  recently  read  at  tlie  E;Oyal  Society. 
Signor  Matteucci  believes  that  he  has  been  able  to  trace  a  connection 
between  the  direction  of  the  electrical  current  and  the  influence  of 
that  current  as  affecting  motion  or  sensation.  Thus,  for  example, 
when  the  current  passes  from  the  anode  to  the  cathode  of  tlie 
battery  through  the  muscles  of  tlie  animal,  motion  only  is  caused, 
and  sensation  only  when  the  current  is  sent  in  the  opposite  direc- 
tion. In  illustration  of  these  facts,  Mr.  Grove  mentioned  tliat,  at 
tlie  commencement  of  his  own  researches,  he  had  been  requested  by 
a  friend,  whose  lower  extremities  were  paralyzed,  to  try  the  effect  of 
electricity  in  restoring  the  voluntary  motion  that  was  lost  ;  that,  in 
compliance  with  this  request,  he  subjected  the  leg  and  thigh  to  such 
currents  as  in  a  normal  state  of  the  body  would  have  occasioned 
an  involuntary  contraction  of  the  limbs  without  sensation  ;  and  that 
in  the  case  of  this  gentleman  no  movement  of  the  limbs  resulted, 
but  violent  pain  was  produced. 
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The  last  subject  noticed  by  Mr.  Grove  was  tlie  expcriinents  of  M. 
Pasteur  on  the  relation  of  Crystalline  Forms  t  o  Polarization  of  Light. 
M.  Pasteur,  in  examining  the  salts  of  crystallized  paratartaric  acid, 
had  noticed  two  sets  of  oppositely  hemihedral  crystals,  and  on 
making  separate  solutions  of  these  crystals  he  found  that  the  solu- 
tion of  one  class  rotated  the  plane  of  polarization  to  the  right,  while 
the  other  class  rotated  it  to  the  left ;  a  mixture  in  proper  propor- 
tion of  the  two  solutions  produced  no  eflPect  on  the  plane  of  polari- 
zation. What  makes  this  the  more  curious  is,  that  the  chemical 
constitution  of  the  three  solutions  is  identical.  (Yide  "  Ann  ales  de 
Chimie,"  3e  serie,  1848,  t.  xxiv.  p.  442.) — Athenceiim^  No.  1158. 


TIDE  RESEARCHES. 

The  Ret.  Dr.  Whewell  has  communicated  to  the  Royal  Society, 
the  Fourteenth  Series  of  his  Researches  "  On  the  Results  of  con- 
tinued Tide  Observations  at  several  places  on  the  British  Coasts." 

Tide  observations  made  at  several  different  parts  of  the  British 
and  neighbouring  shores,  and  in  some  instances  continued  for  a 
considerable  period,  having  been  discussed  by  Mr.  D.  Ross,  of  the 
Hydrographer's  Office,  with  great  labour  and  perseverance,  a  brief 
statement  of  the  results  which  his  labours  afford  is  here  presented 
by  Dr.  WheweU. 

The  discussions  here  referred  to  relate  to  the  height  of  high  water, 
and  the  variations  which  this  height  undergoes  in  proceeding  from 
springs  to  neaps,  and  from  neaps  to  springs.  It  is  found,  by  ex- 
amining the  observations  at  120  places,  and  throwing  the  heights 
into  curves,  that  the  curve  is  very  nearly  of  the  same  form  at  all 
these  places.  Hence  the  semi-mensual  series  of  heights  at  any  place 
affords  a  rule  for  the  series  of  heights  at  all  other  places  where  the 
difference  of  spring  height  and  neap  height  is  the  same.  For  in- 
stance, Portsmouth,  where  the  difference  of  spring  height  and  neap 
height  is  2  ft.  8  in.,  is  a  rule  for  Cork,  Waterford,  Inverness,  Bantry, 
Arcadian  on  the  French  coast,  and  other  places  :  and  tlie  tables  of 
the  heights  of  high  water  at  one  of  these  places  suffices  for  all  the 
others  ;  a  constant  being  of  course  added  or  subtracted  according  to 
the  position  of  the  zero-point  from  which  the  heights  at  each  place 
are  measured. 

The  series  of  heights  of  high  water  for  a  semi-lunation  also  agrees 
very  exactly,  as  to  the  form  of  the  curve,  with  the  equilibrium 
theory.  A  very  simple  construction  is  given  for  the  determination 
of  this  curve.  The  properties  deduced  according  to  theory  from 
this  construction  are,  however,  in  actual  cases,  modified  in  a  manner 
which  is  then  described. 

1.  The  Tides  in  these  discussions  are  not  referred  to  the  transit  of 
the  moon  immediately  preceding,  but  to  some  earlier  trail  sit,  namely, 
the  second,  third,  fourth  or  fifth  preceding  transit,  it  being  found 
that  in  this  way  the  accordance  with  the  theory  becomes  more 
exact. 
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2,  According  to  this  construction,  the  difference  of  springs  and 
neaps  would  be  to  the  height  of  neaps  above  low  water  springs  as 
10  .to  24,  a  constant  ratio  for  all  places  :  but  in  fact  this  ratio  is  dif- 
ferent at  different  places  ;  and  the  observations  under  consideration 
show  that  the  ratio  is  smaller  where  the  tide  is  smaller. 

In  consequence  of  the  law  of  the  high  water,  given  alike  by  tlie 
theory  and  by  the  observations,  the  spring  high  waters  are  above  the 
mean  high  water  for  a  longer  period  than  the  neaps  are  below  it. 


ATLANTIC  WAYES,  THEIE  MAGNITUDE,  VELOCITY,  AND  PHENOMENA. 

De.  Scoeesby  has  communicated  to  the  British  Association,  the 
following  interesting  paper  : — During  two  passages  across  the  Atlan- 
tic in  1847-8,  I  had  opportunities  for  investigating  certain  elements 
respecting  deep-sea  waves  more  favourable  than  had  ever  before 
occurred  within  my  experience  in  navigation.  These  observations, 
it  should  be  noted  in  the  outset,  and  the  results  deduced  from  them, 
were  entirely  uninfluenced  by,  and  separate  from  theory.  They  form 
but  a  contribution  to  this  interesting  branch  of  natural  phenomena  ; 
but  I  offer  them  the  more  readily  from  the  circumstance  of  their 
entire  independency  and  speciahty.  It  was  in  our  return  voyage 
from  America  that  the  highest  seas  occurred,  when  the  circumstances 
adapted  for  interesting  observations  were  singularly  favourable  ; 
for,  whilst  the  magnitude  and  the  peculiar  construction  of  the  upper 
works  of  the  ship — the  Hibernia — afforded  various  platforms  of  de- 
terminate elevation  above  the  line  of  flotation  for  observations  on 
the  height  of  the  waves,  the  direction  of  the  ship's  course,  with  re- 
spect to  that  of  waves,  was  generally  so  nearly  similar  as  to  yield  the 
most  advantageous  agreement  or  accordance  for  observations  on 
their  width  and  velocity.  These  observations  I  shall  extract,  hi 
their  order,  from  my  Journal  kept  during  the  homeward  passage. 

My  first  observation  worth  recording-  is  under  the  date  of  March  5th,  1848, 
when  the  ship  was  in  latitude  about  51",  and  longitude  (at  noon)  38*"  50'  W.— 
the  wind  then  bein^  about  W.S.W.,  and  the  siup's  course,  true,  N.  52'' E. 
At  sunset  of  the  4th  the  wind  blew  a  hard  gale,  which,  with  heavy  squalls,  had 
continued  durini^the  night ;  so  that  all  sail  was  taken  in  but  storm-staysail 
forward.  The  barometer  stood  at  29'50  ^t  8  p.m.,  but  fell  so  rapidly  as  to  be 
at  28  30  by  10  the  next  morning.  In  the  afternoon  of  this  day  I  stood  some 
time  on  the  saloon  deck  or  cuddy  roof,— a  height,  with  the  addition  of  that 
of  the  eye,  of  23  feet  3  inches  above  the  line  ot  flottation  of  the  ship,— watch- 
ing the  sublime  spectacle  presented  by  the  turbulent  waters.  1  am  not 
aware  that  I  ever  saw  the  sea  more  terribly  magnificent.  I  was  anxious  to 
ascertain  the  height  of  these  mighty  waves  ;  but  found  almost  every  wave 
rising  so  much  above  the  level  of  the  eye,  as  indicated  by  the  intercepting  of 
the  horizon  of  the  sea  in  the  direction  in  which  they  approached  us,  as  to  yield 
only  the  miwrnwrn  elevation,  and  to  show  that  the  great  majority  of  these  roll- 
ing masses  of  water  possessed  a  height  of  considerably  more  than  24  feet 
(including  depression  as  well  as  altitude,)  or,  reckoning  from  the  mean  level 
of  the  sea,  of  more  than  12  feet.  Exposed  as  the  situation  was,  I  then  adven- 
tured to  the  larboard  paddle  box,  which  was  about  7  feet  higher,  where  the 
level  (as  ascertained  afterwards  at  Liverpool,  allowance  being  made  for  the 
alteration  in  the  draught  of  water  of  the  ship,)  was  24  feet  9  inches  above  the 
sea.  This  position,  with  5  feet  6  inches,  the  height  of  my  eye,  gave  an  eleva- 
tion altogether  of  30  feet  3  inches  for  the  level  of  the  view  then  obtained,— a 
level,  it  should  be  remarked,  which  was  very  satisfactorily  maintained 
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during  the  instants  of  observation,  because  of  the  whole  of  the  ship's  length 
being  occupied  within  the  clear  "  trouffh  of  the  sea,"  and  in  an  even  and  up- 
rig-ht  position,  whilst  the  nearest  approaching"  wave  had  its  maxinvum 
altitud;^.  Here,  also,  i  found  at  least  one  half  of  tne  waves  which  overtook  and 
passed  the  ship  were  far  above  the  level  of  my  eye.  Frequently  I  observed 
lono;  ranges  (not  acuminated  peaks)  extending- 100  yards,  perhaps,  on  one  or 
both  sides  of  the  ship, — the  sea  then  coming- nearly  rig-ht  aft, — which  rose  so 
high  above  the  visible  horizon,  as  to  form  an  ang-!e  estimated  at  2  to  3  degrees 
(say  24»)  when  the  distance  of  the  wave  summit  was  al)Out  100  yards  from 
the  observer.  This  would  add  near  13  feet  to  the  level  of  the  eye.  And  this 
measure  of  elevation  was  by  no  means  uncommon,— occurring-,  I  should  think, 
at  least  once  in  half  a  dozen  w  aves.  Sometimes  peaks  of  crossing-  or  crests 
of  breaking  seas  would  shoot  upward  at  least  10  or  15  feet  higher.  The  average 
leave  was,  1  believe,  fully  equal  to  that  of  my  sight  on  the  paddle-box,  or 
more,— that  is,  15  feet,  or  upwards  ;  and  the  mean  highest  waves,  not 
including-  the  broken  or  acuminated  crests,  about  43  feet  above  the  level  of 
the  hollow  occupied  at  the  moment  by  the  ship.  Illuminated  as  the  g-eneral 
expanse  not  unfrequently  was  by  the  transient  sunbeam  breaking-  through  the 
heavy  masses  of  the  storm-cloud,  and  contrastint^  its  silvery  light  with  the 
prevalent  g-looin,  yieldin;^  a  wild  and  partial  glare,  the  mighty  hills  of  waters 
rolling-  and  foaming-  as  they  pursued  us,  whilst  the  g-allant  and  buoyant  ship 
—a  charming-  "  sea-boat" — rose  abaft  as  by  intelligent  anticipation  of  their 
attack,  as  she  scudded  alo  g-,  so  that  their  irresistible  strength  and  fierce 
momentum  were  harmlessly  spent  beneath  her  and  on  her  outward  sides, — 
the  storm,  falling-  fiercely  on  the  scanty  and  almost  denuded  spars  and  steam 
chimney  raised  aloft,  still  indicated  its  vast,  but  as  to  us  innoxious,  power, 
in  deafening-  roaring-s, — altogether  presented  as  grand  a  storm-scene  as  J  ever 
witnessed,  and  a  magnificent  example  of  the  works  of  the  Lord,"  specially 
exhibited  to  sea-going  men,  and  his  wonders  in  the  deep."  In  the  after- 
noon of  the  same  day  the  gale  again  increased,  blowing,  especially  during 
the  continuance  of  a  much  protracted  hail-shower,  terrifically,— roaring  like 
thunder  whilst  we  scudded  before  it,  causing  the  ship  to  vibrate  as  by  a 
sympathetic  tremor,  and  the  tops  of  rolling  waves,  too  tardy,  rapid  as  was 
their  actual  progress,  for  the  speed  of  the  assailing  influence,  to  be  carried  oflf 
and  borne  along  on  the  aerial  wings  in  a  perfect  drift  of  spray  !  But  during 
the  period  of  these  most  vehement  operations  of  nature,  I  was  fortunately 
enabled,  from  familiarity  with  sea  enterprise,  to  pursue  my  observations 
with  entire  satisfaction. 

The  next  day  (March  6^  added  to  the  interest  of  these  investigations  by 
developing  the  character  of  the  Atlantic  waves  under  a  long  and  fiercely-con- 
tinued influence  of  a  little  varying  witid.  It  had  blown  a  heavy  gale,  violent 
in  the  showers,  from  the  north-westward,  from  Saturday  evening  the  4th,  to 
the  evening  of  Sunday,  from  2G  to  30  hours ;  during  the  night,  too,  of  Sunday 
it  had  again  blown  hard  (abating  towards  the  morning  of  Monday),  and 
making  a  total  continuance  of  the  storm,  in  its  violence,  of  about  36  hours.* 
1  renewed  my  observations  on  the  waves  at  10  a.m.— the  storm  having  been 
then  subdued  for  several  hours,  and  the  height  of  the  waves  having  per- 
ceptibly subsided.  Soon  I  observed,  when  standing  on  the  saloon-deck,  that 
ten  waves,  in  one  case,  came  in  succession,  which  all  rose  above  the  apparent 
horizon,— consequently  they  must  have  been  more  than  23  feet  :  probably  the 
average  might  be  about  26  from  ridge  to  liollow.  At  this  period  I  also  found 
that  occasionally  (that  is,  once  m  about  four  or  five  minutes)  three  or  four 
waves  in  succession,  as  seen  from  the  paddle-box,  rose  above  the  visible 
horizon,— hence  they  must,  like  those  of  the  preceding  day,  have  been  30  feet 
waves.  But  one  important  difference  should  be  noted—viz.  that  they  were  of 
no  great  extent  on  the  ridge,  presenting,  though  more  than  mere  conical 
peaks,  but  a  moderated  eiungation.  Another  subject  of  consideration  and 
investigation,  on  this  occasion,  was  the  period  of  the  regular  waves  overtak- 
ing the  ship,  and  the  determination,  proximately,  of  the  actual  width  or 
intervals,  and  their  velocity. 

*  The  barometer  on  Saturday,  at  8  p.m.,  was  at  29'50  ;  at  6  a.m.  of  Sunday 
it  had  fallen  to  28*30 :  being  1*2  inches  in  10  hours.  At  6  p.m.  of  the  latter 
day  it  had  risen  to  30*00  inches. 
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1.  The  ship  was  then  ?oins:  nine  knots  only,  the  free  action  of  the  engines 
beaiof  greatly  interfered  with  by  the  heavy  sea  running^,  and  the  lines  of 
direction  of  the  waves  and  the  ship's  course  differed  about  22^  degrees,  the 
sea  being  two  points  on  the  laiboard  quarter,— in  other  words,  the  true 
course  of  the  ship  was  east ;  the  direction  from  whence  the  sea  came  was 
W.N.W.  2.  The  period  of  regula.r  waves,  in  incidental  series,  overtaking  the 
ship,  were  observed  as  follows  : — 

Waves.  Min.  Sec.  Mean. 
20  occupied  5  30  16"-5 
10  "  2  35  15  -5 
10  "  2  50  17  -0 
10  "  2  45  16  -5 
8      "        2    16         17  -0 

General  average —  16  '5 
3.  The  length  of  the  ship  was  stated  to  be  220  feet.  The  time  taken  by  a 
regular  wave  to  pass  from  stern  to  stem  appeared,  on  a  mean  of  several  bb- 
servationo,  to  be  about  six  seconds.  Heiice6"  :  220  feet  (the  width  passed 
passed  over  in  that  time)  :  :  16-5  feet  to  605  feet  (the  width  passed  over 
betwixt  crest  and  crest.)  But  this  extent,  by  reason  of  the  obliquity  of 
the  direction  of  the  waves  to  the  course  of  the  ship,  is  found  to  be  elongated 
about  45  feet,  reducing  the  probable  mean  distance  of  the  waves  to  559  feet. 
Independer>tly  of  this  process,  I  had  previou^ily  estimated  the  distance  of  the 
wave  crests,  ahead  and  astern  when  the  ship  was  in  the  hollow,  as  I  stood 
near  the  centre  of  the  ship's  length  on  the  paddle-box,  at  300  feet  each  way, 
by  comparing  the  intervals  betwixt  my  position  and  the  place  of  the  wave- 
crest,  with  the  known  length  of  the  ship.  This  comparison,  frequently  re- 
considered and  repeated,  subsequently  yielded,  in  much  accordance  with  the 
former,  a  total  width,  in  the  line  of  the  ship's  course,  of  about  600  feet. 
4.  But  the  total  distance  betwixt  the  crests  of  two  waves,  then  reckoned  at 
550  feet,  a  distance  passed  by  the  wave  in  16-5  seconds  of  time,  by  no  means 
indicates,  it  is  obvious,  the  real  velocity  of  the  wave,  as  the  ship  meanwhile 
was  advancing  nearly  in  the  same  direction  at  the  rate  of  nine  knots,  that  is, 
nine  geographical  miles,  or  (6,075*6  feet  +  9  =)  45,680-4  feet  per  hour,  or 
15'2  feet  per  second.  During  the  time,  therefore,  of  a  wave  passing  the  ship 
=  16-5",  the  ship  would  have  advanced  on  its  course  16-5  +  15  2  =  250  6  feet. 
Reducing  this  for  the  obliquity  of  two  points  we  have  231*5  feet  to  be 
added  to  the  former  measure,  559  feet,  which  gives  790*5  feet  for  the  actual 
distance  traversed  by  the  wave  in  16*5  seconds  of  time,  being  at  the  rate  of 
/3,600"  X  790j  ^  \  17^251-7  feet,  or  32-67  English  statute  miles  per  hour. 
V        16*5  / 

To  know  how  far  this  result  is  but  proximate,  it  should  be  considered  that, 
of  the  teveral  elements  employed  in  the  calculation,  all  but  one  might  be 
deemed  accurate.  The  interval  of  time  occupied  by  the  transit  of  a  wave 
with  respect  to  the  position  of  the  ship,  the  direction  of  the  ship's  motion 
with  relation  to  that  of  the  waves,  and  the  speed  of  the  ship  through  the 
water,— may  all  be  recorded  as,  essentially,  accurate.  The  element  in  doubt 
is  that  of  the  average  distance  from  summit  to  summit  of  the  waves,  i  his 
distance,  it  has  been  seen,  was,  by  a  twofold  process  of  observation  or  com- 
parison, acc  ordantly  assumed.  The  value  of  the  judgment  derived  from  rapid 
comparison  of  measures  by  an  eye  accustomed  to  such  estimations  is,  it 
should  be  observed,  far  higher  than  might  be  generally  considered.  The 
practical  military  commander  or  engineer  officer  is  able  to  make,  by  mere 
inspection  of  ihe  ground  before  him,  remarkably  close  estimates  oi  spaces 
and  distances.  When  engaged  in  the  Arctic  whale  fishery,  [  was  enabled, 
from  habit  and  comparison  of  unmeasured  spaces  with  known  magnitudes, 
to  estimate  certain  distances  with  all  but  perfect  accuracy.  Thus,  as  to  a 
circumstance  in  which  we  were  most  deeply  interested— the  near  approach  of 
a  boat  to  a  whale— I  found  it  quite  practicable,  whenever  the  pursuing  boat 
approached  within  twice  or  thrice  its  length  (except  when  the  position  was 
near  end  on)  to  estimate  the  distance  to  less  than  a  yard.  Now,  the  means 
of  comparison  by  the  eye  as  to  the  estimation  of  the  breadth  ol  the  Atlantic 
waves,  was  that  of  the  ship's  length  of  220  feet.    When  tiie  ship  was  fairly  in 
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the  middle  of  the  depression  betwixt  two  waves  it  was  assumed,  with  refer- 
ence to  this  known  m3asure,  that  something  obviously  less,  but  not  greatly 
so,  than  the  ship's  length,  was  the  distance  of  each  of  the  two  waves  then 
contemplated— giving  a  total  width  of  about  600  feet.  But  the  comparison 
of  the  time  required  by  a  wave  to  pass  from  stern  to  stem,  with  the  average 
time  of  transit  of  an  entire  wave,  yielded  a  much  better  result ;  and,  on  much 
consideration  of  the  subject,  I  am  inclined  to  believe  that  the  estimate  is  a 
tolerably  close  approximation  to  the  truth.  It  should  be  observed,  too,  that 
as  the  headway  of  the  ship,  in  the  direction  of  the  course  of  the  wave- 
being  a  known  quantity— it  was  favourable  to  the  accuracy  of  the  estimate. 
For,  assuming  an  error  in  the  width  of  the  waves  to  have  occurred— say  to 
the  amount  of  one-twelfth  of  the  whole,  or  49  feet— the  effect  upon  the  cal- 
culated velocity  of  the  wave  would  have  been  only  about  a  sixteenth,  or  2*16 
miles  per  hour. 

The  form  and  character  of  these  deep-sea  waves  became  at  the  same  time 
interesting  subjects  of  observation  and  consideration.  In  respect  to  form, 
we  have  perpetual  modifications  and  varieties,  from  the  circumstance  of  the 
inequality  of  operation  of  the  power  by  which  the  waves  are  formed.  Were 
the  wind  perfectly  uniform  in  direction  and  force,  and  of  sufficient  con- 
tinuance, we  might  have  in  wide  and  deep  seas  waves  of  perfectly  regular 
formation.  But  no  such  equality  in  the  wind  ever  exists.  It  is  perpetually 
changing  its  direction  within  certain  limits,  and  its  force  too,  both  in  the 
same  place  and  in  proximate  quarters.  Innumerable  disturbing  influences 
are  therefore  in  operation  generating  the  varieties  more  or  less  observable  in 
natural  sea  waves. 

In  regard  to  my  own  observations  of  the  actual  forms  of  waves,  nothing 
particularly  new  could  be  expected  from  an  inquiry  of  this  kind  in  regard  to 
phenomena  falling  within  the  perpetual  observation  of  sea-going  persons  ; 
yet,  at  the  risk  of  stating  what  might  be  deemed  common,  I  will  venture  to 
transcribe  from  my  notes  made  with  the  phenomena  before  me,  the  leading 
characteristics  which  engaged  my  attention.  During  the  height  of  the  gale 
(March  6th)  the  form  of  the  waves  was  less  regular  than  after  the  wind  had, 
for  some  time,  began  to  subside.  Though  in  many  cases  when  the  sea  was 
highest  the  succession  of  the  primary  waves  was  perfectly  distinct,  it  was 
rather  difficult  to  trace  an  identical  ridge  for  more  than  a  quarter  to  a  third 
of  a  mile.  The  grand  elevation  in  such  case  sometimes  extended  by  a  straight 
ridge,  or  was  sometimes  bent  as  of  a  crescent  form,  with  the  central  mass  of 
water  higher  than  the  rest,  and,  not  unfrequently,  with  two  or  three  semi- 
elliptical  mounds,  in  diminishing  series,  on  either  side  of,  the  highest  peak. 
These  principal  waves,  too,  it  should  be  noted,  were  not  continuously  regular, 
but  had  embodied  in  their  general  mass  many.minor,  secondary,  and  inferior 
waves.  Neither  did  the  great  waves  go  very  prevalently  in  long  parallel 
series  like  those  retarded  by  shallow  water  on  approaching  the  shore ;  but 
every  now  and  then  changed  into  a  bent  cuneiform  crest  with  breaking 
acuminating  peaks. 

On  the  following  morning  (March  7),  after  a  second  stormy  night,  wind 
S.S.W.  (fine),  we  had  a  heavy  and  somewhat  cross  sea  (from  the  change  of 
wind  from  W.S.W.  to  S.S.W.)  But  the  almost  unabated  magnitude  of  the 
more  westerly  waves  indicated  a  continuance  of  the  original  wind  at  some 
distance  astern  of  us.  The  gale  had  moderated  at  daylight,  and  the  weather 
bf^came  fine  ;  but  as  the  sea  still  kept  high,  its  undulations  became  more 
obvious  and  easily  analysed.  At  three  in  the  afternoon,  \\hen  about  a  third 
part  of  the  greater  undulations  averaged  about  24  feet  from  crest  to  hollow, 
in  height,  these  higher  waves  could  be  traced  right  and  left  as  they  approached 
the  ship  to  the  extent  of  a  quarter  of  a  mile  on  an  average,  more  or  less. 
Traced  through  their  extent,  the  ridge  was  an  irregular  roundbacked  hill, 
precipitous  otten  on  the  leeward  side  of  waters.  The  undulations,  indeed,  as 
to  primary  waves,  consisted  mainly  of  these  roundbacked  masses,  broken 
into  or  modified  by  innumerable  secondary  and  smaller  waves  within  their 
general  body.  The  time  in  which  these  waves  passed  the  ship  was  now,  on 
an  average,  about  15  seconds,  the  ship's  speed  being  increased  from  9  to  11 
knots  ;  and  the  obliquity  of  the  ship's  course  to  the  direction  pursued  by  the 
waves  was  3  points. 

On  the  9th,  two  days  after  the  above  condition  of  the  waves— whilst  the 
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sea  yet  ran  hig"!!— few  waves  could  be  traced,  continuously,  above  300  to  400 
yards  in  extent  alon^  the  same  ridg-e.  The  crests  often  curled  over,  but  none 
so  as  to  reach  the  height  of  a  30-feet  wave,  and  broke  for  a  wide  space, 
estimated  at  50  to  100  yards  in  continuity. 

Miscellaneous  Notes  and  Suggestions.— The  mode  adopted  in  these  re- 
searches of  finding:  the  heigfit  of  wave  is,  I  believe,  quite  satisfactory, 
and,  observed  with  care  and  with  relation  to  numbers  or  proportion 
of  waves,  as  accurate  as  need  be.  The  depression  of  the  horizon  in 
respect  to  the  elevation  of  the  observer  is  too  small  to  form  even  a  cor- 
rection. As  the  horizon  from  the  paddle-box,  y>  15  feet,  had  only  a 
depression  of  3'  49",  the  distance  of  the  visible  horizon,  as  seen  from  this 
eievation,  would  be  4*45  statute  miles,  and  the  actual  depression  in  feet  due 
to  the  distance  of  the  summit  of  ti  e  wave  when  the  ship  was  in  the  midst  of 
the  hollow,  could  only  be  0*18  foot  or  2*16  inches.  Other  modes  of  determin- 
ing: the  width  of  a  wave— or  the  extent  betwixt  summit  and  summit  -  much 
preferable  to  that  described  (the  only  available  one  I  could  devise),  might 
easily  be  adopted  where  the  management  of  tiie  ship  was  in  the  hands  of  the 
observer.  In  steam  ships  the  simplest  mode  for  high  seas,  perhaps,  would 
be,  altering  the  speed  of  the  ship  when  going  in  the  direction  of  the  wave  or 
against  the  wave  ;  the  ratios  of  the  time  of  transit  of  wave-crests,  under  dif- 
ferent rates  of  sailing  of  the  ship,  might  yield  results  very  close  to  the  truth. 
In  moderate- sized  waves,  the  plan  adopted  by  Capt.  Stanley— whose  observa- 
tions I  met  with  before  this  meeting— seem  satisfactory.  But  in  calms,  or 
moderate  weather  after  a  storm,— that  is,  for  the  deternnnation  of  the 
velocities  of  less  elevated  waves— a  variety  of  processes  might  be  available. 

The  author  referred,  in  conclusion,  to  the  forms  of  wave  crests,  and  heights, 
modified  by  crossings,  interferences,  and  reflections. 

Mr.  Scott  Russell  felt  a  familiar  interest  in  the  results  of  these 
observations.  The  Section  was  aware  that  great  doubts  existed  as  to 
the  actual  heights  of  the  waves  of  the  open  ocean.  It  was  now  past 
all  doubt  that  waves  24  feet  high,  30  feet  high,  43  feet  high,  and 
with  the  swelling  crest  even  exceeding  45  feet  high,  actually  existed 
and  were  observed.  From  the  observations  which  lie  had  conducted 
many  years  since,  he  had  ventured  to  draw  up  a  table  predicting  the 
velocities  of  sea  waves  up  to  even  1,000  feet  from  trough  to  crest  in 
length.  Although  the  apparatus  which  he  had  used  did  not  enable 
him  to  experiment  on  waves  which  exceeded  16  inches  in  length 
yet  from  these  pigmy  waves  it  was  most  interesting  to  see  how 
accurately  the  law  was  obtained  ;  for  in  his  table  the  velocity  of  a 
wave  whose  length  was  600  feet  was  set  down  at  30  or  31  miles  per 
hour.  Dr.  Scoresby's  actually  observed  velocity  for  this  wave  was 
32  miles  and  a  fraction.  Lord  Northampton  begged  to  remark  that 
this  was  one  of  the  many  instances  of  the  value  of  the  British 
Association  as  a  handmaid  to  science.  It  brought  together  two 
such  gentlemen  as  Mr.  Russell  and  Dr.  Scoresby,  and  showed  tlie 
accuracy  of  the  laws  deduced  by  one  from  experiments  conducted 
on  a  miscroscopic  scale,  by  the  test  of  others  observed  amid  the  su- 
blime scene  of  the  great  Atlantic. 


GREAT  ATMOSPHERIC  WAVE. 

The  Spring  of  1849  was  remarkable  for  a  continuous  movement 
westward  of  the  atmosphere  for  the  space  of  seventeen  days,  namely 
from  the  1st  to  the  18th  of  February.    The  mean  reading  of  the 
^  barometer  during  that  period  was  fully  half  an  inch  above  its  average 
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value ;  and  when  the  crest  of  the  wave  was  over  Grreenwich,  the 
reading  of  the  barometer  at  the  level  of  the  sea  was  as  high  as 
30*90  m.  The  base  of  the  wave  must  have  been  in  extent  just  about 
equal  to  the  distance  from  England  to  America ;  for  it  appears  from 
the  "American  Traveller,"  published  at  Boston  on  6th  April,  1850, 
that  on  the  same  day  that  it  completed  its  passage  at  Greenwich^ 
it  was  felt  for  the  first  time  at  Boston  as  it  was  with  us.  It  mUg^ 
have  travelled,  therefore,  at  the  rate  of  about  170  miles  a  day. 


GREAT  CIRCLE  SAILING. 

A  VOYAGE  to  Australia  has  been  made  in  an  unusually  short 
space  of  time,  by  adopting  the  system  of  Grreat  Circle  Sailing,  which 
was  brought  before  tlie  Admiralty  about  two  years  since  by  Mr. 
John  Towson.  This  new  feature  in  navigation  is  of  such  obvious 
truth  and  decided  advantage,  tiiat  it  is  only  surprising  that  navi- 
gators have  waited  till  this  time  of  day  to  adopt  so  self-evident  a 
fact.    The  principle  is  thus  popularly  explained. 

The  unprecedentedly  short  voyage  made  by  the  Constance  has  been  acknow- 
ledo^ed  to  have  arisen  from  the  application  of  a  simple  scientitic  principle  to 
navigation,  by  which  a  month  has  been  saved  from  the  a  .  eraffe  time  occu- 
pied by  modern  voyages.  There  is  nothing  visionary  or  abstract  in  the  prin- 
ciple on  which  this  improvement  is  founded  ;  but  it  is  one  that  has  obtained 
the  universal  consent  of  civilized  mankind— that  this  earth  is  a  g-lobe.  But, 
as,  a  practical  principle,  this  fact  has  been  too  much  disregarded  by  the 
mariner.  His  chart  is  a  plane,  and  by  it  he  has  been  accustomed  to  navi- 
gate the  ocean,  and  we  can  scarcely  persuade  him  that  the  positions  of  distant 
lands  are  otherwise  than  they  appear  on  the  chart.  This  error  was  of  little 
importance  whilst  the  Mediterranean  Sea  was  the  principal  seat  of  commerce, 
and  the  transit  of  the  Atlantic  Ocean  was  an  event  of  rare  occurrence.  Theii 
It  was  that  Mercator's  Chart  was  received  from  the  hand  of  its  inventor  as  a 
most  acceptable  boon  to  the  navig^ator.  But  now  a  very  different  order  of 
circumstances  exists.  The  members  of  the  same  British  family  are  antipodal 
to  each  other,  and  the  chart  of  half  the  earth's  circumference  is  more  fre- 
quently employed  than  that  of  the  Atlantic  had  been  a  few  score  years 
since. 

Under  these  circumstances,  the  Mercator's  Chart  has  become  inadequate  to 
nieet  all  the  requirements  of  the  navifi^ator.  He  is  now  called  on  by  the  men 
of  science  to  regard  the  earth's  true  form,  and  when  he  undertakes  voyages 
to  distant  lands  to  take  into  consideration  the  circumstance  that  the  chart  is 
an  artificial  contrivance,  which  in  many  instances  may  lead  him  to  false 
conclusions. 

To  avoid  the  erroneous  conclusions  drawn  from  Mercator's  Chart,  we  would 
refer  the  mariner  to  a  work  published  by  the  British  Admiralty  two  years 
since,  entitled, '  Tables  to  facilitate  the  practice  of  Great  Circle  Sailing,'  con- 
structed by  Mr.  John  Towson.  We  do  this  with  greater  confidence,  since  by 
Its  aid  the  Constance  emigrant  ship  has  shortened  her  voyage  at  least  a 
month.  But  he  will  undervalue  these  tables  if  he  imagines  it  will  only  enable 
him  to  follow  Captain  Godfrey  in  his  track  to  Australia,  which  route  his  late 
voyage  has  demonstrated  to  be  the  best  practicable  track.  It  is  serviceable 
m  all  cases  of  voyages  to  regions  situated  at  a  great  distance  east  or  west  of 
each  other,  both  in  shaping  his  track  and  in  choosing  his  tack  when  unfavour- 
able winds  prevail ;  for  we  are  convinced  that  errors  in  both  these  particulars 
are  of  daily  occurrence,  arising  from  his  disregarding  the  globular  formation 
of  the  earth. 

The  track  pursued  by  the  Constance  is  denominated  by  the  author  of  the 
work  alluded  to, Composite  Great  Circle  Sailing,"  and  is  usefully  emplo^  ed 
when  the  Great  Circle  route  would  lead  to  impracticable  latitudes.   In  the 
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Southern  oceans  it  is  peculiarly  applicable,  since  in  Captain  Godfrey's  maxi- 
mum latitudf ,  50°,  favourable  winds  continually  prevail  for  ^oing  out  by  the 
Cape  and  coming  home  by  the  Horn.  To  Australia  900  miles  is  also  saved, 
and  in  a  voyag-e  to  New  Zealand  100  miles  more.  Besides  this  advantage, 
the  region  of  storms  is  avoided.  Around  the  Cape  of  Good  Hope  is  the  only 
track  in  which  storms  prevail  which  an  emigrant  ship  has  to  pass  after 
she  has  crossed  the  tropic  of  Capricorn.  In  future  voyages  the  mariner,  by 
following  Captain  Godfrey's  track,  will,  to  use  a  sea  term,  "  give  the  Cape  a 
wide  berth  ;"  so  that  we  may  anticipate  that  voyages  on  Captain  God- 
frey's track  will  not  only  be  completed  in  a  shorter  period  than  previously, 
but  that  this  iiuprovement  in  navigation  will  confer  the  addition  ^  advantage 
of  greater  degree  of  safety  from  wreck. 

We  are  assured  by  scientific  men  w^ho  are  peculiarly  qualified  to 
give  an  opinion  on  this  question,  that  the  system  of  Grreat  Circle 
Sailing  oifers  immense  advantages  : — and  we  find  America  and 
several  Continental  States  are  already  adopting  Mr.  Tov^^son's  table. 

HOUELT  METEOEOLOGICAL  OBSEEVATIONS  MADE  AT  THIBET,  AT  AN 
ELEVATION  OE  18,400  EEET.  BY  LIEUT.  STEACHEY,  E.E. 

GrEEAT  interest  attaches  to  these  observations  from  their  having 
been  made  during  24  hours  at  an  elevation  so  seldom  attained  by 
man  :  quite  above  the  clouds  and  most  ordinary  disturbing  in- 
fluences, and  with  a  barometer  pressure  somewhat  about  14  inches  of 
mercury.  The  chief  result  is  that  the  curves  follow  very  nearly  the 
same  changes  as  in  the  lower  regions  they  are  observed  to  do. 

Col.  Sykes,  in  some  remarks  on  these  and  other  observations  of 
Lieut.  Strachey,  states  that  the  formula  of  Dr.  Apjohn  for  the  re- 
duction of  the  wet  and  dry  bulb  hygrometers  is  found  to  be  quite 
inapplicable  to  Indian  climates  ;  the  dry  bulb  being  lowered  in  its 
indications  by  the  proximity  of  the  wet,  and  the  wet  bulb  collecting 
and  retaining  a  wet  atmosphere  of  its  own,  whose  temperature  it 
gave, — not  that  which  it  would  attain  at  the  lowest,  were  this 
atmosphere  continually  removed  ;  one  consequence  of  which  is  great 
discrepancy  of  result  according  to  th  e  part  of  a  room  in  which  it 
was  placed.  Lieut.  Strachey  corroborates  this,  and  says  he  has 
found  the  numerical  co-efficients  of  Mr.  Glaisher,  which  vary  with 
the  temperature,  and  which  that  gentleman  has  tabulated,  much 
more  applicable  to  Indian  hygrometry. 

MAGNETICAL  AND  METEOEOLOGICAL  OBSEEVATOEIES. 

At  the  recent  meeting,  at  Newhaven,  of  the  American  Associa- 
tion for  the  Advancement"  of  Science,  it  was  "  Kesolved — That  in  the 
foundation  and  maintenance  of  numerous  Magnetical  Meterological 
Observations,  the  British  Government  have  evinced  an  appreciation 
of  the  claims  of  Science,  and  a  readiness  to  contribute  liberally  to  its 
support,  wliich  challenge  the  admiration  of  the  scientific  world. 
Resolved — That  the  experiments  which  are  now  in  progress  at  the 
Toronto  Observatory  to  test  the  practicability  of  self-registering 
photographic  methods,  the  system  of  concerted  auroral  observations 
recently  organised  by  Capt.  Lefroy,  and  the  peculiar  interest  attached 
to  magnetic  observations  made  near  the  focus  of  maximum  intensity, 
render  it  highly  desirable  that  the  Toronto  Observatory  should  be 
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continued  in  activity  for  a  somewhat  longer  period.  And  inasmucli 
as  a  very  extensive  series  of  meteorological  observations,  embracing 
the  entire  area  of  the  United  States,  is  now  in  progress  of  orga»ii- 
zation  by  the  Smithsonian  Institution,  and  it  would  add  exceedingly 
to  the  value  of  the  proposed  observations  if  simultaneous  ones  could 
be  obtained  from  the  region  north  of  the  United  States,  extending 
even  to  the  shores  of  Hudson's  Bay  and  the  coast  of  Labrador ; 
therefore,  Resolved — That  the  British  Grovernment  and  the  Directors 
of  the  Hudson's  Bay  Company  be  invited  to  co-operate  with  the 
observers  in  the  United  States  in  united  snd  systematic  meteorolo- 
gical inquiries. — Athmceuni^  No  1204. 


POV^ERFUL  MAGNETS. 

Sir  Datid  Brewster  has  read  to  the  British  Association,  a 
paper  "  On  some  Powerful  Magnets  made  by  a  process  devised  by 
M.  Elias,  and  manufactured  by  M.  Logeman,  optician,  at  Haerlem." 
Sir  David  exhibited  two  of  these  Magnets  :  one  weighing  about 
lib.,  a  single  horse-shoe  magnet,  capable  of  lifting  28^ lb., — the 
other  a  triple  horse-shoe  magnet,  about  101b.  weight  (we  believe), 
and  capable  of  lifting  about  1501b.  He  read  letters  from  M.  Loge- 
man detailing  the  prices  and  qualities  of  the  magnets,  which  he 
made  for  sale,  some  of  which  would  support  5  cwt.  He  said  that 
these  were  made  by  some  peculiar  process,  in  which  a  helix  of  copper 
and  galvanic  battery  were  used  ;  that  they  were  so  permanent  that 
they  suffered  little,  if  at  all,  from  having  their  soft  iron  guards  forced 
off  several  times  abruptly  ;  that  the  common  formula  by  which  the 
power  of  a  magnet  was  judged  of  was  the  weight  which  it  Ufted 
being  ten  times  the  cube  root  of  the  square  of  its  weight, — but  that 
these  were  about  twice  as  powerful.  They  were  accompanied  by 
small  strops,  made  with  fine  emery,  for  cleaning  and  polishing  the 
poles  and  lifter  previous  to  use,  which  was  found  to  be  of  much 
consequence. 

The  Rev.  Dr.  Scoresby  said  he  had  examined  these  Magnets  as 
carefuUy  as  the  means  which  he  had  here  at  his  command  would 
admit,  and  had  no  doubt  they  were  capable  of  performing  the 
several  matters  asserted  by  their  makers.  They  were  of  peculiarly 
good  forms  for  performance, — in  fact,  precisely  the  broad  flat  form, 
which  he  had  recommended  in  his  book  published  so  long  back  as 
1843  ;  and  he  had  little  doubt  that  by  the  methods  described  in 
that  book  he  was  able  to  produce  as  permanent  and  as  powerful 
steel  magnets.  Now,  for  these  qualities,  the  using  of  the  best 
Swedish  cast  steel  and  tempered  as  hard  as  possible,  was  the  great 
secret ;  and  although,  by  the  common  modes  of  magnetizing,  it  was 
difficult  to  give  the  lull  charge  to  a  magnet,  yet  by  the  methods 
which  he  had  described,  especially  the  interposing  a  thin  plate  of 
very  soft  iron  between  the  poles  of  the  magnet  used  to  impart  the 
charge  and  the  steel  to  be  magnetized,  it  became  a  very  easy  task. 
His  methods  had  been  adopted  by  the  Admiralty  without  acknow- 
ledgment or  thanks. 
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Mr.  Hunt  said  he  thought  it  highly  probable  that,  in  imparting 
the  charge  to  his  inagnets,  M.  Elias  raised  their  temperature,  but 
taking  care  to  do  so  not  to  any  extent  that  would  injure  their 
temper.  Pie  also  thought  it  probable  that,  as  it  was  well  known 
tliat  ferro-prussiate  of  potash  was  used  in  the  case  hardening  of 
iron,  he  used  solutions  of  that  salt  in  some  wa}-  in  liis  process. 

Mr.  Waugli  stated  that  a  most  successful  way  of  imparting 
magnetism  to  steel  was,  as  soon  as  it  was  ready  to  be  magnetized, 
placing  it  in  a  copper  helix  midway  between  the  poles  ;  then  con- 
nect the  helix  witii  tlie  poles  of  a  galvanic  battery ;  then  pass  the 
bar  or  horse-shoe  towards  tlie  one  end  or  pole  through  the  helix, 
then  back  along  its  whole  length  to  the  other  pole,  and  then  bcick 
again  to  the  middle  :  the  connection  with  the  galvanic  battery  benig 
then  broken,  the  bar,  when  removed  from  the  helix,  would  be  found 
fully  magnetized. 

Dr.  Scoresby  had  tried  numerous  experiments  on  the  influence 
of  heat  in  aiding  the  reception  of  magnetism  :  the  conclusion  he 
had  come  to  was,  that  up  to  500°  it  might  not  be  injurious,  if 
proper  precautions  were  taken  to  prevent  the  temper,  or  rather  hard- 
ness, of  the  steel  from  being  injured.  At  and  above  that  temperature 
he  was  sure  that  it  prevented  the  full  charge  from  being  imparted. 
— Athenmm^  No.  1179. 


EIGHTH  MEMOIR  ON  INDUCTION.    BY  M.  ELIE  WAETMANN. 

This  Memoir,  "  On  the  use  of  the  multiplying  Kheometer  for 
measuring  differences  of  intensity  of  weak  or  powerful  Electric 
Currents,"  will  be  found  translated  from  the  BibUothequs  Vniverselle 
de  Geneve^  in  No.  245  of  the  Philosophical  Magazine :  the  following 
being  the  conclusion  : — • 

"It  follows  from  these  researches  that  magnetization  does  not 
alter  the  molecular  condition  developed  by  the  passage  of  an  Electric 
Current  so  as  to  affect  its  conductibility.  The  inverse  proposition 
would  also  be  verified  in  all  probability.  If,  then,  electricity  results, 
as  some  physicists  suppose,  in  setherial  movements  depending  on  the 
surrounding  matter,  these  movements  preserve  their  intensity  when 
this  matter  is  acted  upon  by  the  forces  which  emanate  from  the 
poles  of  an  energetic  magnet.  This  circumstance  must  be  taken 
into  account  by  the  theories  which  pretend  to  explain  the  phenomena 
of  electricity  and  magnetism." 


KICETY  EEQUIRED  IN  ASTRONOMICAL  CALCULATIONS. — ENORMOUS 
PROPAGATION  OF  MINUTE  ERRORS. 

The  rod  used  in  measuring  a  base  line  is  commonly  somewhere 
about  ten  feet  long  ;  and  the  astronomer  may  be  said  truly  to  apply 
that  very  rod  to  mete  the  distance  of  the  stars.  An  error  in  placing 
a  fine  dot  which  fixes  the  length  of  the  rod,  amounting  to  one  five- 
thousandth  of  an  inch  (the  thickness  of  a  single  silken  fibre)  will 
amount  to  an  error  of  seventy  feet  in  the  earth's  diameter,  of  316 
miles  in  the  sun's  distance,  and  to  65,200,000  miles  on  that  of  ttie 
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nearest  fixed  star.  The  second  point  to  which  we  would  advert  is, 
that,  as  the  astronomer  in  his  observatory  has  nothing  further  to 
do  with  ascertaining  lengths  as  distances,  except  by  calculation,  his 
whole  skill  and  artifice  are  exhausted  in  the  measurement  cf  angles  ; 
for  it  is  by  these  alone  that  spaces  inaccessible  can  be  compared. 
Happily,  a  ray  of  light  is  straight ;  were  it  not  so  (in  celestial  spaces 
at  least),  there  were  an  end  of  our  astronomy.  If  we  may  be  per- 
mitted a  pleasantry  on  such  a  subject,  it  is  our  beam  compass,  and 
it  is  as  inflexible  as  adamant,  which  our  instruments  for  ascertaining 
its  position  unfortunately  are  not.  Now,  an  angle  of  a  second  (3,600 
to  a  degree)  is  a  subtle  thing.  It  has  an  apparent  breadth  utterly 
invisible  to  the  unassisted  eye,  unless  accompanied  with  so  intense  a 
splendour  (as  in  the  case  of  the  fixed  star)  as  actually  to  raise  by 
its  effect  on  the  nerve  of  sight  a  spurious  image  having  a  sensible 
breadth.  A  silkworm's  fibre,  such  as  we  have  mentioned  above, 
subtends  an  angle  of  a  second,  at  3^  feet  distance;  a  cricket  ball, 
2^  inches  diameter,  must  be  removed,  in  order  to  subtend  a  second 
to  43,000  feet,  or  about  eight  miles,  where  it  would  be  utterly  invi- 
sible to  the  sharpest  sight,  aided  even  by  a  telescope  of  some  power. 
Yet  it  is  on  the  measure  of  one  single  second  that  the  ascertainment 
of  a  sensible  parallax  in  any  fixed  star  depends ;  and  an  error  of 
one-thousandth  of  that  amount  (a  quantity  still  unmeasurable  by 
the  most  perfect  of  our  instruments)  would  place  the  star  too  far  or 
too  near  200,000,000,000  miles  j  a  space  which  light  requires  118 
days  to  travel. — Ediuhirgh  Review. 


COMETAEY  PHYSICS. 

Peof.  Smyth,  in  a  paper  read  to  the  British  Association, 
states  that  the  points  in  the  Physics  of  Comets  which  he  had  in- 
tended to  bring  in  detail  under  the  notice  of  the  Section,  might  be 
comprehended  in  the  twelve  following  axioms  or  aphorisms— viz. 
1.  A  Comet  consists  of  a  nucleus  and  one  or  more  gaseous  enve- 
lopes.   2.  The  nucleus  if  solid  and  material  is  extremely  small. 

3.  This  nucleus  is  excentrically  situated  in  the  gaseous  envelope. 

4.  Comets  of  longest  periods  have  the  largest  bodies.  5.  The  more 
excentric  the  orbit  of  a  comet  the  more  excentric  is  the  body  of  the 
comet.  6.  A  comet  revolves  round  its  shortest  nucleoid  axis  in  the 
time  it  revolves  round  the  sun.  7.  This  axis  is  not  always  at  right 
angles  to  the  plane  of  the  orbit.  8.  There  is  also  a  quicker  rotation 
round  its  longer  axis.  9.  A  comet  shines  by  reflected  light,  and  shows 
a  sensible  phase.  10.  In  proportion  to  the  excentricity  of  its  orbit 
a  comet  increases  in  density,  and  decreases  in  size  in  approaching 
perihelion,  and  vice  versa.  11.  The  longer  axis  of  a  comet  is  straight 
at  perihehon  and  aphelion  ;  but  between  these  is  concave  towards 
the  aphelion,  the  curvature  being  nearly  proportioned  to  the  excen- 
tricity of  the  orbit.  12.  (Sir  J.  Ferschel.)  The  component  mole- 
cules of  a  comet  are  held  together  only  by  their  mutual  gravitation, 
ca'-^h  constituting  almost  a  separate  projectile,  and  describhig  its  own 
orbit  round  the  sun.    In  consequence  of  the  great  press  of  busi- 
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ness  before  the  Section  the  author  confined  himself  to  the  illustration 
of  tlie  9th  and  lOtli  ol  these  axioms  in  connexion  with  the  12cli, — 
showing  by  diagrams,  how  the  changmg  appearances  both  of  the 
head,  the  nucleus,  and  the  tail  as  it  swept  past  perihelion,  and  par- 
ticularly the  forking  observed  in  the  tails  of  some  comets,  were 
simple  effects  of  phase  arising  from  the  changing  relative  position  of 
the  illuminating  sun,  the  comet,  and  the  observer.  The  10th  he 
illustrated  by  showing  that  towards  perihehon  the  several  parabolic 
paths  of  the  parts  of  the  comet  by  becoming  crowded  together 
caused  the  condensation  of  the  comet,  while  the  contrary  took  place 
by  the  separation  of  these  several  orbits  towards  aphehon.  Tiie 
author  exemplified  these  principles  by  reference  to  the  great  comet 
of  1845,  which,  though  visible  to  the  naked  eye  for  about  three 
weeks,  and  to  the  telescope  for  more  than  five,  yet  in  the  very  short 
time  of  less  than  twenty-four  hours  swept  through  that  part  of  its 
perihelion  path  cut  off  by  a  plane  through  the  sun  parallel  to  the 
ecHptic,  having  approached  within  about  60,000  miles  of  the  sun  : 
— the  nearest  approach  to  that  luminary  ever  actually  observed. — 
Athenceurn^  ]N"o.  1191. 


THE  NEBULAE. 

The  following  paper  has  been  read  to  the  Royal  Society  : — 
"  Observations  on  the  Nebulae,"  by  the  Earl  of  Rosse.  The  object  of 
this  communication  is  to  lay  before  the  Royal  Society  an  account  of 
the  progress  which  has  been  made  up  to  the  present  time  in  the  re- 
examination of  Sir  John  ITerschel's  Catalogue  of  Nebulae  pubUshed  in 
the  Philosophical  Transactions  for  1833. 

Before  describing  any  of  the  interesting  objects  the  pecuhar  fea- 
tures of  which  the  extraordinary  powers  of  the  telescope  employed 
for  their  examination  have  brought  to  our  knowledge,  the  author 
enters  on  some  details  concerning  the  instrument  itself.  This  teles- 
cope— wliich  for  aperture  and  the  consequent  power  it  possesses  for 
the  examination  of  faint  details,  must,  for  a  considerable  time  at 
least,  remain  unrivalled — has  a  clear  aperture  of  six  feet,  vdth  a  fo- 
cal length  of  fifty-three  feet.  It  has  hitherto  been  used  as  a  New- 
tonian, but  by  the  easy  application  of  a  Httle  additional  appai-atus 
it  may  be  conveniently  worked  as  a  Herschehan ;  and  the  author 
thinks  it  not  improbable  that,  in  the  further  examination  of  the 
objects  of  most  promise  with  the  full  Hght  of  the  speculum  undi- 
minished by  a  second  reflexion^  some  additional  features  of  interest 
will  come  out.  The  tube  reposes  at  its  lower  end  upon  a  very  mas- 
sive universal  joint  of  cast-iron,  resting  upon  a  pier  of  stone- work 
buried  in  the  ground ;  and  it  is  counterpoised  so  that  it  can  be 
moved  in  polar  distance  with  great  facihty.  The  extreme  range  of 
the  tube  in  right  ascension  at  the  equator  is  one  hour,  but  greater 
as  the  polar  distance  diminishes.  By  a  little  subsidiary  apparatus 
the  movement  of  the  telescope  can  be  rendered  almost  exactly  equa- 
torial ;  but  up  to  the  present  time  this  apparatus  has  not  been  used, 
as  without  it  the  movement  was  found  to  be  sufficiently  equatorial 
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for  such  measui'ements  as  have  been  required.  The  whole  mounting 
was  planned  especially  with  the  view  of  carrying  on  a  regular  system 
of  sweeping  ;  but  as  yet  the  discovery  of  new  nebidaj  has  formed  no 
part  of  the  systematic  work  of  the  observatory,  the  known  objects 
which  require  examination  being  so  numerous  that  hitherto  the  ob- 
servers have  been  fully  occupied  with  them.  A  clock  movement 
was  part  of  the  original  design,  but  as  yet  the  telescope  is  not  pro- 
vided with  one,  and  the  want  of  it  has  not  been  very  much  felt. 
Various  micrometers  have  been  tried,  but,  on  the  whole,  the  common 
wire  micrometer  with  thick  Hues  has  been  found  to  succeed  the  best ; 
for  the  faint  details  of  the  nebuise  are  extinguished  by  any  micro - 
metrical  contrivance  which  either  diminishes  the  hght  of  the  teles- 
cope or  renders  the  field  less  dark, — and  thick  hues  have  been  found 
to  be  visible  without  illumination  in  the  darkest  night.  The  teles- 
cope has  two  specula,  one  about  tliree  and  a  half,  and  the  other 
rather  more  than  fom'  tons  weight.  Each  is  provided  with  a  sys- 
tem of  levers  to  afford  it  an  equable  support.  Upon  this  system 
it  was  placed  before  it  was  groimd,  and  has  rested  upon  it  ever 
since.  The  systems  of  levers,  with  the  mode  of  applying  them  in 
the  support  of  the  speculum,  are  described  in  the  paper,  and  also 
the  precautions  taken  to  guard  against  strain  and  consequent  flexure 
of  the  metal.  Notwithstanding  these  precuations,  undoubted  evi- 
dences of  flexure  in  the  speculum  have  occasionally  shown  them- 
selves. It  has  not,  however,  been  found  that  flexure,  even  to  the 
extent  of  materially  disfiguring  the  image  of  a  large  star,  interferes 
much  with  the  action  of  the  speculum  on  the  faint  details  of  ne- 
bulae,— although  it  greatly  lessens  its  power  in  bringing  out  minute 
points  of  light,  and  in  showing  revolvability  where,  under  favour- 
stances,  resolution  had  been  previously  effected.  It  is  stated  that, 
in  the  spring  of  1848,  the  heavier  of  the  two  specula,  for  nearly 
three  months,  performed  admirably,  very  rarely  exliibiting  the 
shghtest  mdication  of  flexure.  It  then  remained  inactive  for 
some  time  before  and  after  the  solstice ;  and  when  observations 
with  it  were  again  commenced,  it  was  found  to  be  in  a  state  of 
strain.  On  cautiously  raising  it  a  httle  by  screws,  for  the  purpose 
of  re-adjusting  the  levers,  it  was  found  that  the  unequal  strain  of 
the  screws  had  produced  permanent  flexure,  so  that  the  speculum 
did  not  again  perform  weU  until  after  it  had  been  reground.  Ke- 
cently  an  alteration  has  been  made  in  the  mode  of  supporting  the 
lighter  of  the  two  specula,  which  now  rolls  freely  on  eighty-one  brass 
balls  that  support  it  nearly  equably. 

After  referring  to  other  causes  of  unequal  action,  among  which 
the  varying  state  of  the  atmosphere  is  one  of  the  most  serious,  the 
author  remarks  that  the  Society  will  not  be  surprised  should  it  be 
in  his  power  at  a  future  time  to  communicate  some  additional  parti- 
culars even  as  to  the  nebulae  which  have  been  most  frequently  ob- 
served. The  very  beautiful  sketches  which  illustrate  the  paper,  are, 
it  is  remarked,  on  a  very  small  scale,  but  are  sufficient  to  convey  a 
pretty  accurate  idea  of  the  peculiarities  of  structure  which  have  gra- 
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dually  become  known.  In  many  of  the  nebul{3e  they  are  very  remark- 
able, and  seem  even  to  indicate  the  presence  of  dynamical  laws  that 
we  may  perhaps  fancy  to  be  almost  within  our  grasp.  On  examin- 
ing these  sketches,  it  w^ill  at  once  be  remarked,  as  stated  by  the  au- 
thor, that  the  spiral  arrangement  so  strongly  developed  in  H.  1622, 
51  Mesier,  is  traceable  more  or  less  distinctly  in  several  of  the 
sketches.  More  frequently,  indeed,  there  is  a  nearer  approach  to  a 
kind  of  irregular  interrupted  annular  disposition  of  the  luminous 
material,  than  to  the  regularity  so  striking  in  51  Mesier  ;  but  it  can 
scarcely  be  doubted  that  these  nebulse  are  systems  of  a  similar  na- 
ture, seen  more  or  less  perfectly,  and  variously  placed  with  refer- 
ence to  the  hne  of  sight.  The  author  adverts  to  the  descrip- 
tion of  this  nebula  by  Mesier,  Sir  Wilham  Herschel,  and  Su' 
John  Herschel ;  and  remarks,  that,  taking  the  figure  given  by  Sir 
John,  and  placing  it  as  it  w^ould  be  seen  with  a  Newtonian  telescope, 
we  shall  at  once  recognize  the  bright  convolutions  of  the  spiral  which 
were  seen  by  him  as  a  divided  ring.  Thus,  with  eacli  mcrease  of 
optical  powder,  the  structure  has  become  more  comphcated,  and  more 
unlike  anything  wdiicli  we  could  picture  to  ourselves  as  the  result  of 
any  form  of  dynamical  law  of  which  we  find  a  counterpart  in  our 
system. 

After  pointing  out  the  importance  of  measurements,  and  the 
difiiculty  of  taking  them  satisfactorily,  the  author  states,  that  of  a 
few  of  the  stars  with  which  the  nebula  is  pretty  well  studded,  mea- 
surements with  reference  to  the  principal  nucleus  were  taken  by  his 
assistant,  Mr.  Stoney,  in  the  spring  of  1849,  and  that  these  have 
been  repeated  this  year  during  the  months  of  April  and  May, — 
and  also  some  measures  taken  from  the  centre  of  the  principal 
nucleus  to  the  apparent  boundary  of  the  spiral  coils  in  difierent 
angles  of  position.  A  hope  is  then  expressed  that,  as  several  of 
these  stars  are  no  doubt  within  reach  of  the  great  instrument  at 
Pulkova  and  at  Cambridge,  U.  S.,  the  distinguished  astronomers 
who  have  charge  of  them  will  consider  the  subject  worthy  of  their 
attention.  The  spiral  arrangement  of  51  Mesier  was  detected  in 
the  spring  of  1845  ;  and  the  following  spring  an  arrangement,  also 
spiral,  but  of  a  different  character,  was  detected  in  99  Mesier. 
The  author  considers  that  3,239  and  2370  Herschel's  "  Southern 
Catalogue "  are  very  probably  objects  of  a  similar  character ;  and 
as  the  same  instrument  does  not  appear  to  have  revealed  any  trace 
of  the  form  of  99  Mesier,  he  does  not  doubt  that  they  are  much 
more  conspicuous,  and  therefore  entertains  the  hope  that,  whenever 
the  southern  hemisphere  shall  be  re-examined  with  instruments  of 
great  power,  these  two  remarkable  nebula?  will  yield  some  interesting 
results. 

The  author  briefly  refers  to  the  other  sph*al  nebulae  discovered  up 
to  the  present  time,  which  are  more  difficult  to  be  seen,  and  to 
clusters  in  the  exterior  stars,  of  winch  there  appears  to  be  a  ten- 
dency to  an  arrangement  in  curved  branches.  He  then  passes  to 
the  regular  cumular  nebtdflD  ;  in  which,  although  they  are  perceived 
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at  once  to  be  objects  of  a  very  different  character,  there  still  seem 
to  be  something  Hke  a  connecting  Hnk.  Among  the  nebulous  stars 
two  objects  are  stated  to  be  well  worthy  of  special  notice, — No.  450 
of  Sir  John  Herschel's  Catalogue,  and  i  Orionis.  A  representation 
of  ISTo.  450,  as  seen  with  the  six-feet  telescope,  is  given.  It  has 
been  several  times  examined,  but  as  yet  not  the  slighest  indication 
of  resolvabihty  has  been  seen.  The  annular  form  of  this  object  was 
detected  by  Mr.  Stoney  when  observing  alone,  but  Lord  Rosse  has 
since  had  ample  opportunities  of  satisfying  himself  that  the  object 
has  been  accm*ately  represented.  A  representation  of  i  Orionis  is 
likewise  given.  The  remarkable  feature  in  this  object,  the  dark 
cavity  not  symmetrical  with  the  star,  was  also  discovered  by  Mr. 
Stoney  when  observing  alone  with  the  three-feet  telescope.  Lord 
Rosse  has  since  seen  it  several  times,  and  sketched  it.  A  small 
double  star  n,  f  has  several  openings,  but  they  are  not  so  easily 
seen.  These  openmgs  appear  to  be  of  the  same  character  as  the 
opening  within  the  bright  stars  of  the  trapezium  of  Orion,  the  stars 
being  at  the  edges  of  the  opening.  Had  the  stars  been  situated 
altogether  within  the  openings,  the  suspicion  that  the  nebula 
had  been  absorbed  by  the  stars  would  perhaps  have  suggested 
itself  more  strongly.  As  it  is,  the  author  thinks  we  can  hardly 
fail  to  conclude  that  the  nebula  is  in  some  way  connected  with 
these  bright  stars, — in  fact,  that  they  are  equidistant ;  and  there- 
fore, if  the  inquiries  concerning  parallax  should  result  in  giving 
us  the  distance  of  these  bright  stars,  we  shall  have  the  distance  of 
this  nebida.  The  long  elliptic  or  lenticular  nebulae  are  stated  to  be 
very  numerous, — and  three  sketches  of  remarkable  objects  of  this 
class  are  given.  In  proceeding  with  the  re-examination  of  Sir  John 
Herschel's  Catalogue,  several  groups  of  nebulse  have  been  dis- 
covered, in  some  of  which  nebulous  connection  has  been  detected 
between  individuals  of  the  group,  in  others  not.  Sketches  of  some 
have  been  made,  and  measures  taken ;  but  although  the  subject  of 
grouped  or  knotted  nebulae  is  considered  one  of  deep  interest,  it  has 
not  yet  been  proceeded  with  far  enough  to  warrant  entering  upon 
it  in  the  present  paper. 

The  conclusion  of  the  paper  is  occupied  with  remarks  relating  to 
each  figure,  in  order  to  render. the  information  conveyed  by  it 
more  complete ;  and  these  are  stated  to  be  for  the  most  part 
extracts  selected  from  the  Journal  of  Observations. — Athenceum^ 
No.  1185. 


SIDEREAL  AND  SOLAR  TIME. 

The  Astronomer-Koyal,  in  a  paper  read  to  the  Royal  Astronomi- 
cal Society,  remarks  that,  considering  the  problem  of  smooth  and 
accurate  motion  as  being  now  much  nearer  to  its  solution  than  it 
had  formerly  been,  it  might  be  a  question  whether,  supposing  a 
Sidereal  Clock  made  on  the  principles  he  describes  to  be  mounted 
at  the  Royal  Observatory,  it  should  be  used  in  communicating 
motion  to  a  Solar  Clock.    It  might  by  some  persons  be  thought  ad- 
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vantageous,  even  now,  that  the  drop  of  the  signal-ball  (Ih.  Green- 
wich mean  solar  time)  should  be  effected  by  clock-machinery  ;  and 
it  is  quite  within  possibility  that  a  time-signal  may  be  sent  from  the 
Royal  Observatory  to  different  parts  of  the  kingdom  at  certain 
mean  solar  hours  every  day,  by  a  galvanic  current  regulated  by 
clock  machinery.  Whether  it  would  be  advisable  that  this  should 
be  done  by  machinery  proceeding  originally  from  the  sidereal 
mover,  would  be  a  question  for  consideration  at  the  proper  time  ; 
but,  at  all  events,  the  Astronomer-Eoyal  desires  to  show  that  the 
problem  is  practically  possible  to  an  astonishing  degree  of  accuracy. 
Dr.  Henderson,  of  Newferry,  near  Birkenhead,  has  communicated 
to  the  Astronomer-Royal,  and  permitted  him  to  make  known  to  the 
Society,  the  following  numbers  for  the  teeth  of  wheels.  If  there  be 
three  spindles,  Nos.  1,  2,  and  3,  No.  1  revolving  in  a  mean  solar  day 
of  24  hours,  or  86,400  solar  seconds ;  if  No.  1  carries  a  wheel  of 
247  teeth  working  in  a  wheel  of  331  teeth  on  No.  2,  and  if  No.  2 
also  carries  a  wheel  of  43  teeth  working  in  a  wheel  of  32  teeth 
on  No.  3  ;  then  No.  3  will  revolve  in  23h.  56m.  4s.  09001.  Again, 
if  there  be  four  spindles,  Nos.  1,  2,  3,  and  4,  No.  1  revolving  in  a 
mean  solar  day  of  24  hours  ;  and  if  No.  1  carries  a  wheel  of  96  teeth 
working  in  a  wheel  of  79  teeth  on  No.  2  ;  and  if  No.  2  also  carries 
a  wheel  of  157  teeth  working  in  a  wheel  of  133  teeth  on  No.  3  ; 
and  if  No.  3  also  carries  a  wheel  of  72  teeth  working  in  a  wheel 
of  103  teeth  on  No.  4 ;  then  No.  5  will  revolve  in  23h.  56m. 
4s.09235.  The  length  of  the  sidereal  day  adopted  in  the  Nautical 
Almanac  is  90h.  56m.  4s.0906.  The  approximations  to  it  obtained 
above  are  very  remarkable.  Ey  reversing  the  same  train  of  wheels, 
accurate  motion  corresponding  to  sidereal  time  will  be  made  to 
generate  motion  corresponding  with  the  same  degree  of  approxima- 
tion to  mean  solar  time. 


VELOCITY  OF  LIGHT. 

Some  experiments  have  been  made  by  M.  Fizeau  on  the  Velocity 
of  Light,  which  are  of  exceeding  interest  as  affording  a  very  close 
approximation  to  the  results  which  have  been  obtained  by  the  obser- 
vations of  the  satellites  of  Jupiter,  and  other  astronomical  methods. 
The  apparatus  employed  by  M.  Fizeau  is  characterized  by  remark- 
able ingenuity.  The  results  obtained  are  so  interesting,  as  giving 
the  velocity  with  which  artificial  light  travels,  and  the  means  by 
which  this  is  arrived  at  is  so  satisfactory,  that  we  shall  endeavour 
to  explain,  as  clearly  as  is  possible  in  words,  the  form  of  the  experi- 
ment. The  experiment  is  essentially  to  ascertain  the  time  required 
by  a  ray  of  light  to  pass  from  Suresnes  to  a  certain  spot  on  the 
heights  of  Montmartre  and  back  again  to  Suresnes.  The  distance 
between  these  two  stations  is  8,633  metres— about  two  leagues, — 
consequently,  the  ray  of  hght  traverses  17,266  metres.  The  mode 
of  effecting  this  is  as  follows  :— A  point  of  intense  brightness,  pro- 
duced by  the  oxy-hydrogen  light,  is  concentrated  by  a  lens  placed 
in  the  window  of  an  apartment  on  a  terrace  at  Suresnes,  and  being 
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received  upon  a  mirror  at  Montmartre,  is  reflected  back  again,  along 
the  same  line,  to  Sm'esnes.  This  is  effected  with  such  exactness  by 
M.  Fizeau,  that  scarcely  any  deviation  of  the  line  of  the  ray  can  be 
detected;  the  rays  going  and  returning  are  seen  one  within  the 
other.  Behind  the  point  of  light  at  Suresnes  is  placed  a  wheel, 
which  carries  720  teeth,  and  this  is  so  adjusted  that  the  light  shines 
through  the  opening,  between  two  of  the  teeth.  An  eye  placed 
beliind  the  wheel,  when  it  is  at  rest,  receives  the  impression  of  the 
full  ray  of  light.  If  the  wheel  is  moved,  so  that  12*6  revolutions  of 
the  wheel  pass  before  the  eye  in  a  second,  the  teeth  of  the  wheel 
appear  continuous,  the  edge  seems  semi-transparent,  and  a  moiety  of 
the  light  is  obstructed.  The  wheel  having  720  teeth,  each  opening 
occupies  1440th  pai't  of  the  circumference ;  and  as  the  first  interrup- 
tion or  eclipse  of  the  hght  is  produced  by  the  above  rate  of  rotation, 
it  is  proved  that  the  hght  has  traversed  17,266  metres,  whilst  the 
wheel  has  performed  ^/^q-th  of  a  revolution.  If  the  speed  is  in- 
creased, more  light  is  obstructed ; — these  eclipses,  it  appears,  are 
accordingly  relative  to  the  numbers  1,  3,  5,  7, — the  rates  of  rotation 
being  each  time  increased  uniformly.  It  will  be  evident  by  this, 
that  eventually  a  rapidity  is  obtained  by  which  all  the  light  is  cut 
off ;  and  that  rate  gives  the  value  of  the  time  necessary  for  a  ray  of 
light  to  pass  from  Suresnes  to  Montmartre  and  back  again, — the 
observer  seeing,  it  must  be  remembered,  only  the  returning  ray. 
By  these  experiments,  M.  Fizeau  has  determined  that  a  ray  of 
artificial  light  travels  at  the  rate  of  70,000  leagues  in  a  second  of 
time.  Astronomers  have  given  the  rate  of  solar  light  at  192,500 
miles  in  a  second.  This  agrees  exceedingly  near  with  the  results 
obtained  by  M.  Fizeau, — the  differences  between  French  and  EngUsh 
measures  being  taken  into  account.  Although  desirous  of  giving 
every  praise  to  M.  Fizeau  for  his  most  ingenious  and  conclusive  ex- 
periments, we  must  not  forget  that  the  principle  of  employing 
rotating  machmery  to  measure  the  velocity  of  bodies  in  rapid 
motion  is  due  to  Prof.  Wheatstone :  as  will  be  seen  on  reference 
to  his  paper  in  our  Philosophical  Transactions ;  and,  as  was  admitted 
by  M.  Arago,  in  a  paper  published  some  years  since  in  the  Comptes 
Rendus.  In  fact,  we  find  that  in  July,  1835,  he  proposed  to  the 
Eoyal  Society  to  extend  his  experiments  on  the  velocity  of  electri- 
city— "  to  measure  the  velocity  of  light  in  its  passage  through  a  limited 
portion  of  the  terrestrial  atmosphere'^ — Athenceum^  No.  1158. 


PEOPERTIES  OF  LIGHT. 

Theee  has  been  read  to  the  Royal  Society,  a  paper  entitled  Ex- 
periments and  Observations  upon  the  Properties  of  Light,"  by  Lord 
Brougham.  The  author  states  that  the  optical  inquiries  of  which 
he  here  gives  an  account  were  conducted  in  the  first  instance  under 
the  most  favourable  circumstances,  arising  from  the  climate  of  Pro- 
vence, where  they  were  commenced,  being  peculiarly  adapted  to  such 
studies  :  he  further  states  that  he  subsequently  had  the  great  benefit 
of  a  most  excellent  set  of  instruments  made  by  M.  Soleil,  of  Paris  ; 
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remarking,  however,  that  this  deHcate  apparatus  is  only  required  for 
experiments  of  a  kind  to  depend  upon  nice  measurements ;  and  that 
all  the  principles  which  he  has  to  note  in  this  paper  as  the  result  of 
his  experiments  are  thrown  into  the  form  of  definitions  and  proposi- 
tions, for  the  purpose  of  making  it  shorter  and  more  distinct,  and 
of  subjecting  his  doctrines  to  a  fuller  scrutiny.  He  premises  that 
he  purposely  avoids  all  arguments  and  suggestions  upon  the  two 
rival  theories,  the  Newtonian  or  Atomic,  and  the  Undulatory.  The 
following  are  the  author's  definitions  and  propositions. — 

Definitions:—!.  Flexion  is  the  bending-  of  the  rays  of  light  out  of  their 
course  in  passing  near  bodies. — 2.  Flexion  is  of  two  \imAs—inJiexion,  or  the 
bending  towards  the  body ;  deflexion,  or  the  bending  from  the  body.— 3. 
Flexibility,  deflexib  'ility,  inflexihility,  express  the  disposition  of  the  homoge- 
neous or  colour-making  rays  to  be  bent,  deflected,  or  inflected  by  bodies  near 
which  they  pass. 

Proposition  1.— The  flexion  of  any  pencil  or  beam,  whether  of  white  or 
of  homogeneous  light,  is  in  some  constant  proportion  to  the  breadth  of  the 
coloured  fringes  formed  by  the  rays  after  passing  by  the  bending  body. 
Those  fringes  are  not  three,  but  a  very  great  number,  continually  decreasing 
as  they  recede  from  the  bending  body,  in  deflexion,  where  only  one  bending 
body  is  acting;  and  they  are  real  images  of  the  luminous  body  by  whose  light 
they  are  formed. 

Prop.  2.— The  rays  of  light  when  inflected  by  bodies  near  which  they  pass 
are  thrown  into  a  condition  or  state  whi«*h  disposes  them  to  be  on  one  side 
more  easily  deflected  than  they  were  before  the  first  flexion ;  and  disposes 
them  on  the  other  side  to  be  less  easily  deflected:  and  when  deflected  by 
bodies  they  are  thrown  into  a  condition  or  state  which  disposes  them  to  be 
more  easily  inflected,  and  on  the  other  side  to  be  less  easily  inflected  than 
they  were  before  the  first  flexion. 

Prop.  3.— The  disposition  communicated  to  the  rays  by  the  flexion  is  alter- 
native ;  and  after  inflexion  they  cannot  be  again  inflected  on  either  side;  nor 
after  deflexion  can  they  be  deflected.  But  they  may  be  deflected  after  in- 
flexion, and  inflected  after  deflexion,  by  acting  on  the  sides  disposed,  and  not 
by  acting  upon  the  sides  polarized. 

Prop.  4.— The  disposition  impressed  upon  the  rays,  whether  to  be  easily 
deflected  or  easily  inflected,  is  strongest  nearest  the  first  bending  body,  and 
decreases  as  the  distance  increases. 

Prop.  5.— The  fringes  made  by  the  second  body  acting  upon  the  rays  de- 
flected by  the  first,  must,  according  to  the  calculus  applied  to  the  case,  be 
broader  than  those  made  by  the  second  body  deflecting  those  rays  inflected 
by  the  first. 

Prop.  6.— When  one  body  only  acts  upon  the  rays,  it  must,  by  deflexion, 
form  them  into  fringes  or  images  decreasing  as  the  distance  from  the  bending 
body  increases.  But  when  the  rays  deflected  and  disposed  by  one  body  are 
afterwards  inflected  by  a  second  body,  the  fringes  will  increase  as  they  recede 
from  the  direct  rays.  Also,  when  the  fringes  made  by  the  inflexion  of  one 
body,  and  which  increase  with  the  distance  from  the  direct  rays,  are  de- 
flected by  a  second  body,  the  etfect  of  the  disposition  and  of  the  distances 
is  such  as  to  correct  the  effect  of  the  first  flexion,  and  the  fringes  by  de- 
flexion of  the  second  body  are  made  to  decrease  as  they  recede  from  the 
direct  rays. 

Prop.  7.— It  is  proved  by  experiment  that  the  inflexion  of  the  second  body 
makes  broader  fringes  or  images  than  its  deflexion,  after  the  deflexion  and 
inflexion  of  the  first  body  respectively  ;  and  also  that  the  deflexion  fringes 
decrease,  and  the  inflexion  fringes  increase  with  the  distance  from  the  direct 
rays. 

Prop.  8.— The  joint  action  of  two  bodies  situated  similarly  with  respect  to 
the  rays  which  i)ass  tietween  them  so  near  as  to  be  afl'ected  by  both  bodies, 
must,  whatever  be  the  law  of  their  action,  provided  it  be  inversely  as  some 
power  of  the  distance,  produce  fringes  or  images  which  increase  with  the 
distance  from  the  diiect  rays. 
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Prop.  9.— It  is  proved  by  experiment  that  the  fringes  or  images  increase  as 
the  distance  increases  from  the  direct  rays. 

These  propositions  are  illustrated  by  particular  instances,  and  their 
truth  is  shown  by  experiments  and  by  some  mathematical  investigations. 
The  author  concludes  his  paper  by  a  few  observations  tending  further  to 
illustrate  and  confirm  the  foregoing  propositions,  and  for  the  purpose  of 
removing  one  or  two  difficulties  which  hnd  occurred  to  others  until  they 
were  met  by  facts,  and  also  of  showing  the  tendency  of  the  results  at  which 
he  had  arrived. 


PEOLONQATION  OF  LIG-HT  IN  THE  NOETH. 

An  observer  records,  in  the  John  o'  Groat  Journal^  in  June  last, 
"  So  bright  have  the  nights  been  of  late,  that  any  evening  cliu'ing 
the  last  fortnight  small  newspaper  print  could  be  read  in  the  open 
air  here  at  a  quarter  past  11  o'clock.  Last  Wednesday  night,  we 
were  out  testing,  as  an  experiment,  the  possibihty  of  reading  thus  at 
midnight,  and  as  the  town  clock  of  Wick  struck  12  we  read  a  news- 
paper distinctly  by  the  unassisted  hght  of  heaven.  Our  geographi- 
cal position  is  between  the  58th  and  59th  degrees  of  north  latitude." 


POLAEISED  STEUCTUEE  OP  THE  EYE. 

SiE  D.  Beewstee  gave,  at  the  late  meeting  of  the  British  Asso- 
ciation, a  short  notice  on  the  Polarising  Structure  of  the  Eye.  He 
referred  to  the  phenomenon  called  Haidinger's  Brushes.  These  dis- 
coveries prove  three  different  polarising  structures  in  the  eye, — in 
fact,  that  the  eye  may  be  a  polariscope.  It  was  difficult  to  see  the 
brushes.  Neither  he  nor  Haidinger  can  explain  the  cause  of  this 
property.  Professor  Stokes  had  also  a  communication  on  the  same 
subject.  He  had  seen  the  brushes  with  great  facility ;  and  he  de- 
scribed their  appearances  as  seen  imder  various  circumstances,  and  at 
various  positions  of  the  spectrum,  having  traced  them  over  several 
of  Fraunhofer's  hues. 


THEOEY  OP  COMPLEMENTAEY  COLOUES.     BY  M.  MATIMENE. 

The  author  has  described,  in  a  letter  to  the  Paris  Academy  of 
Sciences,  an  experiment  which  is  interesting  as  regards  the  demon- 
stration of  the  Theory  of  Complementary  Colom^s. 

It  is  well  known  that  the  combmation  of  two  complementary  co- 
lours produces  white ;  and  this  is  usually  shown  in  lectures  by  em- 
ploying two  glasses,  one  of  a  red  and  the  other  of  a  green  colour, 
the  tints  of  which,  although  of  considerable  intensity,  entirely  dis- 
appear during  the  simultaneous  interposition  of  the  glasses  between 
the  eye  and  the  source  of  light.  M.  Maumene  several  years  since 
arrived  at  the  same  result  by  using  coloured  liquors,  and  especially 
by  mixing  a  solution  of  cobalt  with  one  of  nickel,  both  perfectly 
pure,  and  so  diluted  that  their  colour  is  nearly  of  equal  intensity. 
The  rose-red  colour  of  the  cobalt  is  completely  destroyed  by  the 
green  of  the  nickel,  even  in  concentrated  solutions,  and  the  mixed 
liquid  remains  colourless. — Journ.  de  Pharm.  et  de  Chim.,  Mars,  1850  : 
Fhilos.  Mag.,  No.  244. 
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DISTINCT  TISION  OF  EAPIDLY  EEVOLYINa  COLOUES. 

At  the  late  meeting  of  the  British  Association,  Prof.  Stevelly 
attempted  to  explain  the  occasional  Distinct  Vision  of  Rapidly  Re- 
volving Coloured  Sectors.  He  exhibited  an  instrument  for  whirl- 
ing cards  with  coloured  sectors  on  them,  devised  by  Mr.  Grattan,  of 
Belfast,  to  teach  his  children  the  effect  of  combining  colours.  He 
had  shown  this  at  the  Natural  History  Society,  with  an  application  for 
enabling  painters  to  determine,  experimentally,  the  exact  mixture  of 
any  number  of  colours,  and  their  relative  proportion  to  produce  the 
exact  effect  which  they  required.  This  apparatus  he  had  lent  to 
Prof.  Stevelly  to  show  his  class  ;  and  while  doing  so  he  was  sur- 
prised to  observe  that  while  the  cards  were  revolving  rapidly,  if  he 
suddenly  turned  away  his  head,  he  caught  a  distinct  view  of  the  in- 
dividual coloured  sectors  at  the  instant  he  was  losing  sight  of  them 
by  a  side  view.  A  few  wrecks  before  this  he  had  attended  the  lec- 
tiires  of  Prof.  Carlile,  of  the  Queen's  College,  Belfast,  on  the  ana- 
tomy of  the  eye  and  of  the  ear ;  and  had  then  become  acquainted 
with  a  fact  connected  with  the  arrangement  of  the  optic  nerves  and 
their  relation  to  the  retina,  which  seemed  to  him  to  afford  an  expla- 
nation of  this  curious  fact.  The  optic  nerve  which  originated  in  the 
right  side  of  the  brain  crossed  over  to  the  left  eye,  but  on  entering 
the  eyeball  only  spread  out  into  that  part  of  the  retina  which  spread 
over  the  portion  of  the  eyeball  next  the  nose ;  and  the  similar  por- 
tion of  the  retina  of  the  right  eye  was  supplied  by  the  optic 
nerve  which  sprang  from  the  left  side  of  the  brain.  These 
nerves,  however,  were  united  in  their  action  by  a  commissure  nerve, 
which  stretched  in  an  arch  from  the  one  to  the  other.  The  other 
and  larger  portion  of  the  retina  of  each  eye,  and  that  on  which  the 
images  of  objects  as  usually  seen  were  depicted,  was  formed  by 
nerves  which  sprang  from  the  brain  in  each  case  on  the  side  next  the 
eye  to  which  they  went ;  these,  after  accompanying  the  optic  nerve 
of  the  other  eye  to  the  place  where  it  crossed  the  optic  nerve  going 
to  its  own  eye,  turned  round  with  a  bend  and  accompanied  it  in  its 
passage  into  the  eyeball.  These  portions  of  the  retina  of  the  dif- 
ferent eyes  were  also  united  into  one  nervous  action  by  the  "  com- 
missure of  the  retina."  So  that,  the  retina  of  each  eye  was  divided 
into  two  portions, — the  portion  next  the  nose,  and  the  outer  and 
larger  portion ;  and  these  two  portions  of  each  eye  were  supplied 
by  nerves  springing  from  opposite  sides  of  the  brain,  and  not  united 
in  their  action  by  any  commissure  or  connecting  nerve.  Now,  the 
consequence  of  the  sudden  turn  of  the  head  was,  to  throw  the  image 
from  its  usual  place  on  to  the  portion  of  the  retina  next  the  nose, 
affecting  a  new  and  fresh  part  of  the  retma  for  an  instant  only,  for 
the  motion  of  the  head  instantly  interposed  the  socket  of  the  eye 
and  shut  off  the  object.  The  sectors  therefore  became  distinct  at 
that  instant,  for  a  similar  reason  that  in  the  beautiful  experiment  of 
Prof.  Wheatstone  the  electric  spark  showed  them  distinct,  viz.  the 
instantaneousness  of  the  impression. 

Sir  D.  Brewster  said  that  the  crossing  of  the  optic  nerves  had 
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been  known  to  Sir  Isaac  Newton ;  and  a  description  of  the  arrange- 
ment of  the  nerves  had  been  found  among  his  papers,  and  since 
pubhshed.  As  to  the  commissure  or  connecting  nerves,  he  was  not 
so  clear  about  them  ;  but  he  would  consider  the  entire  explanation. 

Prof.  Forbes  said,  that  as  to  assisting  painters  in  producing  the 
effect  which  they  might  desire  by  blending  of  colours  by  motion,  he 
feared  that  in  some  cases  tliis  would  not  answer.  For  example,  he 
never  could  by  whirhng  any  combination  of  blue  and  yellow  papers 
produce  a  good  green,  though  it  was  well  known  that  painters  by 
mixing  these  colours  could  produce  that  colour  in  all  its  shades. 

Sir  D.  Brewster  said  the  reason  of  this  was,  that  the  blues  and 
yellows  of  coloured  paper  were  themselves  very  compound  colours, 
containing  usually  a  very  large  proportion  of  red  in  their  composi- 
tion.— AthenceuMy  No.  1191. 


FEW  SOLID  EYE-PIECE. 

The  Rev.  J.  B.  Reade  has  stated  to  the  British  Association,  that 
he  has  been  able  to  get  rid  of  the  two  weU-known  defects  of  the 
common  negative  Eye-piece,  viz.,  a  play  of  false  light  and  the  forma- 
tion of  a  false  image,  or,  as  it  is  generally  termed,  a  gJiost  of  a  planet 
or  star,  by  simply  fiUing  the  eye-piece  with  v^ater.    The  addition  of 
the  water  causes  the  ray  of  light  to  pass  to  the  eye  without  suffering 
any  inner  reflexions  from  the  surfaces  of  the  lenses  of  the  eye-piece. 
It  also  makes  the  eye-piece  positive  instead  of  negative  ;  while  at 
the  same  time  the  magnifying  power  remains  nearly  the  same, — the 
magnitude  and  flatness  of  the  field  are  preserved, — and  the  achro- 
matism is  not  disturbed.    It  is,  however,  desirable  to  make  the 
inner  surface  of  the  field  lens  a  little  convex,  as  the  ray  now  passes 
out  of  glass  into  water,  and  not  into  air.    The  Astronomer-Royal 
of  Scotland,  after  trying  the  eye-piece  upon  Saturn,  double  stars  and 
clusters,  expressed  a  very  decided  opinion  as  to  its  admirable  per- 
formance generally,  as  well  as  on  the  increased  blackness  of  the  field, 
owing  to  the  absence  of  all  false  light.    To  avoid  some  little  trouble 
arising  from  the  use  of  water,  the  author  proposes  to  substitute 
glass  or  rock-crystal  for  the  water,  and  to  cement  the  surfaces  toge- 
ther with  Canada  balsam  ;  but  in  this  case  the  inner  surfaces  of  the 
eye  and  field  lens  mus?t  have  a  diminished  radius  of  curvature.  It 
was  added  that  the  use  of  an  eye-hole,  exactly  as  in  the  eye-piece  of 
a  G-regorian  telescope,  is  not  only  desirable,  but  for  large  object- 
glasses  indispensable.    Without  it,  the  aperture  of  an  object-glass 
must  be  reduced  to  3  or  4  inches  when  turned  upon  the  sun,  or  the 
dark  glasses  will  infallibly  be  cracked  ;  but  with  it,  all  injurious  heat 
is  stopped  out,  and  the  full  aperture  can  be  used  as  in  the  case  of  a 
Gregorian  of  7  or  8  inches  in  diameter.    This  arises  from  the  dif- 
ferent refrangibihty  of  the  rays  of  Ught  and  heat.    In  the  ordinary 
use  of  a  prism,  it  is  well  known  that  the  rays  of  heat  are  less 
refrangible  than  the  rays  of  light,  and  are  in  fact  at  a  maximum 
beyond  the  rays  of  the  spectrum  ;  but  when  the  sun's  rays  are 
brought  to  a  focus  by  means  of  an  achromatic  object-glass,  the 
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author  finds  that  the  point  of  most  intense  heat  is  within  the  focus 
of  the  compound  lens.  In  a  direct  experiment  with  a  6-inch  object- 
^lass  of  Tulley's  he  found  that  black  glazed  paper  was  not  burnt 
but  only  smoked  when  held  two  inches  beyond  the  focus, — at  1  inch 
it  took  fire  in  39  seconds, — at  half  an  inch  in  27, — at  the  focus  in 
24, — at  a  quarter  of  an  inch  within  the  focus  in  11, — at  half  an  inch 
within  in  14, — and  at  1  inch  within  in  19  seconds.  Hence  it  fol- 
lows, from  the  different  positions  of  the  principal  foci  of  light  and 
heat,  that  the  eye -piece  which  makes  the  image  rays  parallel,  leaves 
the  hot  rays  divergent,  and  passes  to  some  extent  on  the  outside  of 
the  illuminating  rays  ;  when  the  eye-hole  becomes  essentially  im- 
portant, not  only  for  the  general  purpose  of  stopping  out  false  light, 
but  particularly  for  stopping  out  all  injurious  heat  during  the  exami- 
nation of  the  sun  with  large  telescopes. — Athenceum,  No.  1191. 


CAUSE  OP  VARIATION  IN  THE  ANGLES  OE  CRYSTALS. 

M.  J.  NiCKLES  states  that  the  cause  is  the  intervention  of  foreign 
substances.  In  September,  1849,  he  pointed  out  this  cause  in  the 
Variations  of  the  angles  of  the  prisms  of  sugar  of  gelatine  :  and  he 
now  adduces  a  new  fact  which  readily  allows  of  verifying  the  influ- 
ence that  a  small  quantity  of  foreign  substances  may  exert  on  the 
crystalline  form  of  bodies  which  are  deposited  in  its  presence.  When 
a  solution  of  chloride  of  cobalt  containing  an  excess  of  sal-ammoniac 
is  allowed  to  evaporate  spontaneously,  crystals  of  the  last-mentioned 
salt  are  obtained  which  are  more  or  less  coloured,  the  angles  of  which 
are  always  near,  but  never  90° :  the  diffbrence  often  exceeds  7°, 
and  yet  these  crystals  contain  only  0-5  to  1  per  cent,  of  chloride  of 
cobalt.  The  same  fact  has  been  observed  with  respect  to  crystals  of 
hydrochlorate  of  ammonia  deposited  in  the  presence  of  bichloride  of 
platina,  chloride  of  nickel,  and  also  with  chloride  of  potassium  de- 
posited under  similar  circumstances. — V Institute  No.  852. 

MAONETO-OPTIC  PROPERTIES  OP  CRYSTALS. 

Messrs.  Tyndall  and  Hermann  Knoblanch  have  communicated 
to  the  Philosophical  Magazine^  No.  47,  a  second  memoir  on  the 
"  Magnetio-optic  Properties  of  Crystals,  and  the  Relation  of  Mag- 
netism and  Diamagnetism  to  Molecular  Arrangement."  The  fol- 
lowing are  the  conclusions  : — 

In  the  first  section  of  this  memoir  it  has  been  proved,  by  the 
production  of  numerous  exceptions,  that  the  law  of  M.  Plucker,  as 
newly  revised,  is  untenable.  It  has  also  there  been  shown,  that  the 
experiments  upon  which  Mr.  Faraday  grounds  liis  hypothesis  of  a 
purely  directive  force  are  referable  to  quite  another  cause.  In  the 
second  section  an  attempt  has  been  made  to  connect  this  cause  with 
crystalline  structure,  and  to  prove  its  sufficiency  to  produce  the  par- 
ticular phamomcna  exhibited  by  crystals.  In  the  third  section  we 
find  the  principle  entering  into  the  most  complicated  instances  of 
these  phenomena,  and  reducing  them  to  cases  of  extreme  simplicity. 
The  choice  therefore  rests  between  the  assumption  of  three  new 
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forces  which  seem  but  lamely  to  execute  their  mission,  and  that 
simple  modification  of  existing  forces,  to  wliicli  we  have  given  the 
name  elective  polarity,  and  which  seems  sufficiently  embracing  to  ac- 
count for  all. 

It  appears,  then,  to  be  sufficiently  established,  that  from  the  de- 
portment of  crystalhne  bodies  in  the  magnetic  field,  no  direct  con- 
nexion between  light  and  magnetism  can  be  inferred.  A  rich  pos- 
session, as  regards  physical  discovery,  seems  to  be  thus  snatched 
away  from  us  ;  but  the  result  will  be  compensatory.  That  a  cer- 
tain relation  exists,  with  respect  to  the  path  chosen  by  both  forces 
through  transparent  bodies,  must  be  evident  to  any  one  who  care- 
fully considers  the  experiments  described  in  this  memoir.  The  fur- 
ther examination  of  this  deeply  interesting  subject  we  defer  to  ano- 
ther occasion. 

Nature  acts  by  general  laws,  to  which  the  terms  great  and  small 
are  unknown ;  and  it  cannot  be  doubted  that  the  modifications  of 
magnetic  force,  exliibited  by  bits  of  copperas  and  sugar  in  the  mag- 
netic field,  display  themselves  on  a  large  scale  in  the  crust  of  the 
earth  itself.  A  Imup  of  stratified  grit  exhibits  elective  polarity.  It 
is  magnetic,  but  will  set  its  planes  of  stratification  from  pole  to  pole, 
though  it  shoidd  be  twice  as  long  in  the  direction  at  right  angles  to 
these  planes.  A  new  element  appears  thus  to  enter  our  speculations 
as  to  the  position  of  the  magnetic  poles  of  our  planet ;  the  influence 
of  stratification  and  plutonic  disturbance  upon  the  magnetic  and 
electric  forces. 


EFFECTS  OF  LIGHTNING  ON  A  TEEE. 

The  "  Heport  of  a  Committee  appointed  to  examine  the  Effects 
produced  by  Lightning  on  a  Tree  near  Edinburgh,"  by  Prof.  Phil- 
lips, has  been  read  to  the  British  Association.  The  tree  in  ques- 
tion stands  in  the  grounds  of  Mr.  Wauchope,  at  Edmonstone,  about 
four  miles  from  Edinburgh,  on  the  Dalkeith  road.  The  surface 
slopes  gently  to  tlie  north ;  the  substrata  are  part  of  the  coal  for- 
mation, and  contain  at  a  small  depth  an  abundance  of  the  rich 
"  black  band"  ironstone.  The  locality  appears  remarkably  liable  to 
lightning  strokes ;  several  other  trees  having  been  destroyed  there 
since  1834.  The  tree  examined  by  the  Committee  was  struck  on 
the  11th  of  June,  1849,  on  astill,  sultry  day.  It  was  an  oak  tree.  It 
stood  in  rather  a  clear  space — the  surromiding  trees  being  chestnut, 
elm,  &c.  It  was  a  large  tree  (14  feet  in  girtli),  but  there  were  others 
as  high  and  of  rather  greater  diameter.  Wlien  struck  it  was  fuU  of 
sap.  The  mechanical  effects  of  the  lightning  were  violent.  The 
main  trunk  of  the  tree,  which  appears  to  have  stood  about  twelve 
feet  high  before  sending  off  branches,  was  rent  from  top  to  bottom ; 
some  of  the  branches  were  broken  off ;  all  were  thrown  down  and 
implicated  together,  and  for  some  distance  upward  fissured  and 
twisted :  some  of  the  roots  were  split  for  a  yard  or  more  from  the 
stem.  A  large  mass  from  the  northern  side  of  the  tree  was  driven 
out,  and  carried  through  the  air  127  feet,  in  the  direction  of  the 
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magnetic  meridian  to  IST.N.W.  Its  weight  was  2^  cwt.  The  main 
stem  was  entirely  denuded  of  the  bark,  which  was  scattered  widely 
around,  but  most  abundantly  in  a  direction  opposite  to  that  in 
which  the  log  of  wood  was  conveyed.  Shreds  of  wood  were  carried 
to  the  north-west,  and  left  hanging  in  the  trees.  What  remained 
standing  of  the  stem,  as  well  as  the  parts  which  had  been  displaced, 
was  cleft  into  wedges,  by  vertical  radiating  fissures  parallel  to  the 
laminse  of  medullary  rays  ;  and  these  wedges  were  again  cleft  by 
other  vertical  fissures  concentric  to  the  axis  of  the  tree  and  coin- 
ciding with  the  annual  bands  of  large  vertical  vessels  which  are  con- 
spicuous in  cross  sections  of  the  oak.  Where  these  cleavages  pro- 
duced the  fullest  effect,  the  wood  was  divided  into  long  slender 
prismatic  shreds  like  lucifer  matches.  The  smaller  spUt  masses  were 
much  twisted.  For  all  these  phenomena  a  simple  mechanical  cause 
appears  sufficient :  viz.,  an  internal  expansion  and  bursting  of  the 
main  stem  of  the  tree  along  the  surfaces,  which  by  the  structure  of 
the  tree  admitted  of  the  most  easy  separation,  and  contained  at  the 
time  abundance  of  liquid  sap  capable  of  assuming  the  form  and 
force  of  elastic  vapour.  Hence,  in  the  first  place,  the  destruction  of 
the  main  stem  by  explosion,  the  projection  of  the  bark  and  woody 
fragments,  and  the  minute  and  regular  cleavage  of  the  fibres.  The 
stem  being  destroyed  as  a  support,  the  branches  fell  in  ruinous 
aggregation  round  it.  It  appears  that  a  laburnum  tree,  situated 
about  twelve  yards  to  the  east,  had  been  twice  struck  by  hghtning ; 
first  (believed)  in  1834,  and  again  in  1844.  It  was  split,  but  not 
barked.  An  elm  situated  about  100  yards  to  the  north  was  struck, 
and  in  a  like  manner  split,  but  not  barked.  These  differences  may 
perhaps  be  due  to  the  difference  of  structure  in  the  wood ;  but  in  all 
cases  before  attempting  to  explain  the  phenomena  observed  as  the 
efiects  of  lightning,  it  is  desirable  to  be  informed  of  the  times  of  year 
when  the  trees  were  struck.  The  precise  points  of  entrance  and  exit 
of  the  lightning  cannot  be  stated.  A  small  quantity  of  black  pow- 
der was  found  in  the  fissured  part  of  the  wood,  at  the  base  of  the 
twisted  branches  ;  but  nothing  was  observed  which  could  determine 
the  course  or  the  chemical  effects  of  the  electrical  agent."^ — Athenceum^ 
No.  1190.   

DEATH  BY  LiaHTNING. 

A  WRITER  in  the  Journal  of  Commerce  says  : — I  examined  a 
dwelling-house  between  Farmingdale  and  Amity ville,  L.  I.,  which 
was  struck  by  lightning  at  ten  minutes  past  two  A.M.,  of  Monday, 
July  29.  The  clock  in  the  house  was  stopped  by  the  lightning,  and 
its  iron  works  converted  to  magnets.  The  building  is  of  wood,  one 
and  a  half  story  high  ;  in  the  attic  is  a  cooking-stove,  standing  on 
a  sheet  of  zinc.  The  lightning  entered  the  chimney,  and  followed 
the  stove  pipe  to  the  stove,  and  thence  to  the  zinc.  There  it  divided 
and  parted  off  in  various  directions,  knocking  off  the  fastenings  of 
the  ceiling  underneath.  On  one  side,  on  the  floor,  was  a  bed,  in 
which  two  boys  were  sleeping.    The  lightning  struck  one  of  the 

*  Since  the  Report  was  presented,  Mr.  Wauchope  has  cleared  a  larg^er  por- 
tion of  the  roots,  and  has  found  them  split  and  blackened  considerably. 
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boys,  of  six  years  of  age,  killing  him  instantly.  A  hole  was  made 
in  his  head  by  the  Hghtning  of  the  size  of  a  musket  ball.  The  other 
boy  was  not  at  all  affected.  On  the  opposite  side  of  the  room  Mr. 
Bedell,  his  wife,  and  an  infant  child  slept,  also  in  a  bed  on  the  floor. 
Mr.  B.  rose  when  the  storm  came  on,  and  lighted  a  candle,  which 
the  hghtning  extinguished  when  it  entered  the  house.  Mrs.  B.  was 
struck  by  the  lightning,  and  rendered  insensible  for  some  time.  The 
lightning  passed  over  her  body,  and  down  the  whole  of  one  of  her 
lower  limbs,  drawing  a  bright  red  line  the  whole  distance  it  passed 
over  the  skin  ;  and  near  her  ankle  are  several  large  blotches,  which 
were  veiy  painful.  The  babe  had  several  large  blotches  upon  it,  which 
were  very  much  inflamed.  The  child  was  stupid  for  two  or  three 
hours,  and  then  commenced  crying,  and  continued  several  hours. 
The  lightning  entered  the  lower  room,  and  broke  a  looking-glass  to 
atoms.  It  made  several  round  holes,  about  the  size  of  musket  balls, 
in  the  walls  and  plastering.  Had  the  persons  sleeping  on  the  floor 
been  on  a  bedstead,  they  would  have  probably  escaped,  as  the 
liglitning  would  not  have  risen  from  the  zinc  sheet  on  the  floor  to 
disturb  them. 


GLASS  AS  A  NON-CONDUCTOE. 

Mahanama,  who  wrote  his  history  before  a.d.  477,  mentions 
that  Sanghatissa,  King  of  Ceylon  (who  was  poisoned  a.d.  246), 
placed  a  pinnacle  of  Grlass  on  the  spire  of  Ruanwelli  Dagoba,  "  to 
serve  as  a  protection  against  lightning."  This  shows  that  the  Cin- 
galese were  then  aware  that  glass  was  a  Non-conductor  of  the  electric 
fluid.  {From  Torhes''  Recent  Disturbances  and  Military  Executions  in 
Ceylon,  p.  51.    Blackwood,  1850.) — Sir  W.  C.  Trevelyan. 


INSTEUMENTS  FOE  THE  MEASUEEMENT  OF  EAETHQUAKE  WAVES. 

Me.  Mallet  has  reported  provisionally  to  the  British  Associa- 
tion, that  the  Committee  had  examined  one  branch  of  the  subject 
with  the  aid  of  the  new  Seismometer,  and  had  arrived  at  unexpected 
and  important  results.  This  branch  was  the  effect  of  concussions 
propagated  through  beds  of  sand,  earth,  &c.  They  proposed  com- 
municating these  results  in  a  full  report  as  soon  as  they  had  examined 
the  transmissions  of  concussions  through  rocks.  The  former  con- 
cussions they  had  produced  by  exploding  gunpowder ;  these  they 
proposed  producing  by  the  blow  of  a  heavy  mass  of  matter  descend- 
ing on  the  rock. — Athenceum,  No.  1190. 


HAIL-STOEMS  IN  INDIA. 

CoL.  Sykes  has  described  to  the  British  Association,  several 
Storms  of  Hail  which  have  occurred  in  India,  the  details  collected 
from  various  sources  by  Dr.  Buist.  The  weight  of  some  masses  of  ice 
was  over  14 lbs.  Many  of  them,  under  a  rough  external  coat,  con- 
tained clear  ice  within,  and  with  that  peculiar  radiated  structure 
which  he  had  elsewhere  described.  Immense  aggregated  masses  of 
these  great  hailstones  were  in  some  places  brought  down  from  the 
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mountain  ravines  by  the  succeeding  torrents,  and  in  one  of  these 
conglomerations  a  snake  was  found  frozen  up  and  apparently  dead  ; 
but  it  soon  thawed  and  revived. 


THE  SIX  CLIMATES  OF  FEANCE. 

De.  Maetins  has  stated  to  the  British  Association,  that  France 
partakes  of  the  climates  both  of  continental  and  sea-girt  countries. 
He  considered  six  climatorial  subdivisions,  viz. — 1.  The  North-east 
or  Yosgien. — 2.  The  North-west  or  Sequanien. — 3.  That  of  the 
West  or  Armorician. — 4.  The  South-west  or  Grirondin. — 5.  The 
South-east  or  Rhodanien.— 6,  and  finally,  the  Mediterranean  or 
Provenfal  climate.  Upon  each  of  these  subdivisions  he  enlarged ; 
detailing  the  features  of  the  country,  the  rivers,  mountain-ranges, 
sea-coasts,  geological  structure,  differences  of  level,  and  state  of  cul- 
tivation in  each  case,  with  the  prevailing  and  m  ost  important  features 
in  the  actual  climate  of  each.  Dr.  Martins  exhibited  a  map  of 
France  with  these  six  regions  distinguished.  He  stated,  that 
hitherto  the  labours  of  the  meteorologists  of  France  had  no  channel 
of  pubhcity  at  their  command,  but  that  a  journal  devoted  exclu- 
sively to  Meteorology  was  about  to  be  estabhshed. 


FEEEZINa  WATEE. 

Me.  Faeaday  has  read  to  the  Royal  Institution,  a  paper  "  On 
certain  Conditions  of  Freezing  Water."  The  cliief  object  of  Mr. 
Faraday's  discourse  was  the  great,  various,  and  extraordinary  forms 
of  affinity  which  exist  between  the  particles  of  water.  Having  ex- 
perimentally illustrated  the  'jombining  power  of  water,  and  shown 
how  this  attraction  passes  from  a  physical  to  a  chemical  force,  Mr. 
Faraday  confined  the  rest  of  his  discourse  to  ice,  as  being  that  con- 
dition of  water  in  which  its  particles  are  allowed  to  associate  with 
each  other  without  the  intervention  of  foreign  matter.  Such  ice  as 
is  now  imported  into  this  country  under  the  name  of  the  Wenham 
Lake  ice  (though  it  is  chiefly  supplied  from  Norway)  may  be  re- 
garded as  one  of  the  purest  natural  substances.  Mr.  Faraday  first 
showed  how  entirely  colouring  matter,  salts,  and  alkalies,  are 
expelled  in  freezing.  A  solution  of  sulphate  of  indigo,  diluted 
sulphuric  acid,  and  diluted  ammonia,  were  partially  frozen  in  glass 
test-tubes :  as  soon  as  the  operation  had  been  carried  on  long 
enough  to  produce  an  icy  lining  of  each  tube,  the  unfrozen  liquid 
was  poured  out  and  the  ice  dislodged.  This  ice  was  found  in  every 
instance  perfectly  colourless;  and,  when  dissolved,  perfectly  free 
from  acid  or  alkali ;  although  the  unfrozen  liquid  exhibited  in  the 
first  experiment  a  more  intense  blue  colour,  in  the  second  a  stronger 
acid,  and  in  the  third  a  more  powerful  alkaline  reaction  than  the 
liquor  which  was  put  into  the  freezing  mixture.  Mr.  Faraday  also 
devised  a  method  for  making  this  ice  perfectly  clear  and  trans- 
parent as  well  as  colourless.  By  continually  stirring  the  liquid, 
while  freezing,  with  a  feather,  he  brushed  away  globules  of  air  as 
fast  as  they  were  dislodged  from  the  freezing  Hquid,  and  thus  pre- 
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vented  their  becoming  imbedded  in  the  ice.  Having  noticed  the 
rapidity  with  which  water  absorbs  air  as  soon  as  it  is  thawed,  Mr. 
Faraday  called  attention  to  the  importance  of  this  natural  arrange- 
ment to  aquatic  plants  and  animals,  to  whose  life  air  is  as  mdis- 
pensable  as  to  those  which  live  on  land.  Mr.  Faraday  then  referred 
to  Mr.  Douny's  discovery  that  water,  when  deprived  of  air,  does 
not  boil  till  it  reaches  the  temperature  of  270°;  and  that,  at  that 
degree  of  heat,  it  explodes.  He  mentioned  that  he  suggested  to 
Mr.  Douny  that  ice  when  placed  in  oil  (so  as  to  prevent  its  receiving 
any  air  from  the  atmosphere  on  thawmg)  would  probably  explode 
on  reaching  the  boihng  temperature.  This  experiment  had  been 
successfully  tried  by  Mr,  Douny,  and  was  as  successfully  repeated 
on  this  occasion.  Mr.  Faraday  then  invited  attention  to  the  extra- 
ordinary property  of  ice  m  soHdifying  water  wliich  is  in  contact 
with  it.  Two  pieces  of  moist  ice  will  consolidate  into  one.  Hence 
the  property  of  damp  snow  to  become  conipacted  into  a  snowball — 
an  effect  which  cannot  be  produced  on  dry,  hard  frozen  snow.  Mr. 
Faraday  suggested,  and  illustrated  by  a  diagram,  that  a  film  of 
water  must  possess  the  property  of  freezing  when  placed  between 
two  sets  of  icy  particles,  though  it  will  not  be  affected  by  a  single 
set  of  particles.  Certain  solid  substances,  as  flannel,  will  also  freeze 
to  an  icy  surface,  though  other  substances,  as  gold-leaf,  cannot  be 
made  to  do  so.  In  this  freezing  action  latent  heat  becames  sensible 
heat ;  the  contiguous  particles  must  therefore  be  raised  in  tempera- 
ture while  the  freezing  water  is  between  them.  It  follows  from 
hence,  that,  by  virtue  of  the  solidifying  power  at  the  points  of 
contact,  the  same  mass  may  be  freezing  and  thawing  at  the  same 
moment,  and  even  that  the  freezing  process  in  the  inside  may  be  a 
thawing  process  on  the  outside.  Mr.  Faraday  then  referred  to 
Mr.  Thomson's  memoirs  on  the  effect  of  pressure  on  the  freezing 
point.  Mr.  Thomson  has  shown  that  immense  pressure  will 
prevent  water  from  freezing  at  32°-— ice  naturally  occupying  a  greater 
volume  than  that  of  the  water  which  forms  it.  And  we  may  conceive 
that  when  ice  is  pressed,  the  tendency  is  to  give  both  the  water 
bulk  and  state. 

In  conclusion,  Mr.  Faraday  noticed  briefly,  and  chiefly  by  way 
of  suggestion,  the  molecular  condition  of  ice  as  presenting  many 
curious  results  ;  and  called  attention  to  the  strangeness  of  striae 
being  formed  in  a  body  of  such  uniform  composition  as  pure  water 
frozen  into  ice. 


MAKING  ICE. 

We  quote  the  following  from  the  Athenceum^  No.  1158  : — 

"  Colli ngwood,  Dec.  24. 

"  Without  wishing  to  detract  from  the  merits,  or  in  any  way  to 
interfere  with  the  claims  of  Dr.  Gorrie,  of  Florida,  in  relation  to 
his  process  for  making  ice  by  the  expansion  of  highly  compressed 
air  (previously  reduced  to  the  ordinary  temperature),  as  described 
in  your  Athenceum  of  Saturday  the  15th  inst.,  I  could  wish  to  place 
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on  record,  as  a  matter  of  scientific  history,  that  on  more  than  one 
occasion  within  the  last  four  or  five  years  I  have  explained  orally  to 
friends  a  process  identical  in  principle,  as  'practically  applicable  to 
the  manufacture  of  ice  for  sale  on  the  great  scale ;  the  only  question 
being  that  of  remunerative  cost  as  compared  with  that  of  importa- 
tion. 

*'  The  annexed  note,  which  I  have  received  from  my  valued 
friend  Mr.  May,  will  bear  me  out  in  this  statement,  so  far  back 
as  February  11,  1848 :  long  prior  to  which,  were  it  worth  while, 
I  could  cite  other  testimony. 

"  I  am,  &c.  J.  F.  W.  Herschel. 
"P.S. — An  old  steam-boiler,  buried  some  20  or  30  feet  under 
ground  in  well  rammed  earth,  and  furnished  with  a  condensing 
pump  (worked  above  ground),  and  one  eduction  pipe  opening  by  a 
stop-cock  through  a  rose  into  water,  would  in  all  probabihty  supply 
ice  ad  libitum  for  the  use  of  a  family  in  the  country  ;  the  condensa- 
tion being  performed  over  night." 

"  Ipswich,  12  mo.  20th,  1849. 

"Dear  Friend, —  I  have  a  very  clear  recollection  of  our  conversa- 
tion on  the  subject  of  forming  ice  and  cooling  water  for  drinking 
purposes,  and  of  thy  suggesting  that  advantage  might  be  taken  of 
the  reabsorption  of  heat,  by  the  expansion  of  condensed  air  that  had 
been  cooled  to  ordinary  temperature  in  its  compressed  state. 

"  We  agreed  as  to  the  possibility  of  its  being  done,  but  the  pro- 
bable cost  appeared  to  me  a  difiiculty  in  bringing  it  into  practice. 

"  This  conversation  took  place  either  at  the  anniversary  dinner  of 
the  Royal  Astronomical  Society,  in  the  early  part  of  1848,  or  at  the 
Grreenwich  visitation  a  few  weeks  afterwards  ;  but  I  think  it  was  at 
the  former.    [It  was  so]. 

"  Believe  me,  thine  very  truly, 

"  (Signed)       Chaeles  May. 

"  Sir  J.  F.  W.  Herschel,  Bart. 

"  P.S. — Whilst  discussing  this  question,  I  remember  repeating  an 
account  of  a  little  experiment  I  made  when  a  boy  with  one  of 
Newman's  condensed  air-vessels — then  just  introduced  for  blow- 
pipes. I  had  an  idea  that  if  a  stream  of  condensed  air  were  suddenly 
thrown  upon  sulphur,  it  would  inflame  the  latter.  Accordingly,  a 
vessel  was  filled  with  air  almost  to  the  limit  of  safety,  and  a  roll  of 
sulphur  cautiously  held  to  be  ready  for  the  opening  of  the  stop- 
cock ;  when,  lo !  instead  of  inflaming  the  sulphur,  a  small  cone  of 
ice  was  formed  !    This  was  in  1816  or  1817." 

[The  Chemnitz  fountain  has  long  since  settled  the  practicability 
of  so  producing  ice.  The  useful  apphcation  of  the  principle  is  the 
point  in  question. — H.]* 


THE  KEW  OBSERVATORY. 

Mr.  F.  Ronalds  has  communicated  to  the  British  Association, — 
*  Dr.  Goorie's  Invention  is  noticed  in  the  Year-Book  of  Facts,  1850,  p.  127. 
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his  Eeport  on  the  "  Observations  and  Experiments  at  the  Kew 
Observatory." 

This  Eeport,  which  was  vokiminous  and  elaborate,  detailed  the 
arrangements  of  the  buildings,  and  the  improvements  which  had 
taken  place  during  the  last  year ;  the  instruments,  and  the  peculiari- 
ties of  their  construction  and  late  improvements,  the  most  impor- 
tant of  which  was  that,  by  the  use  of  transparent  gelatine  paper,  a 
Ught  line  could  be  etched  on  it  exactly  corresponding  with  the  curve 
traced  by  any  of  the  self-registering  instruments,  which  piece  of  ge- 
latine paper  being  then  sent  to  the  copperplate  printer,  he  was  able 
to  strike  off  from  it  any  number  of  copies  that  might  be  required 
for  distribution.  Prof.  Phillips  then  gave  a  sketch  of  the  observa- 
tions which  had  been  established  under  the  unpaid  and  invaluable 
superintendence  of  Mr.  Eonalds  since  1842-3,  when  the  Observatory 
was  placed  by  Grovernment  at  the  disposal  of  the  British  Associa- 
tion. He  gave  a  brief  description  of  the  manner  in  which  a  piece  of 
photographic  paper,  being  carried  by  clock-work  across  the  direction 
in  which  the  instrument  moved  whose  changes  were  to  be  noted, 
received  a  succession  of  impressions  which  appeared  as  a  curved  line, 
recordiug  the  several  indications  of  the  instrument  as  the  time 
elapsed.  Sir  D.  Brewster  wished  to  suggest  to  Mr.  Eonalds  that  by 
taking  a  negative  impression  of  the  positive  photographic  curve, 
copies  might  in  a  much  simpler  manner  be  multiphed  to  any  extent, 
— as  was  now  practised  in  Edinburgh  ;  and  he  promised  to  exhibit 
specimens  on  some  future  occasion  to  the  Section. 


NEW  ANEMOMETEE. 

Mr.  F.  Osler  has  communicated  to  the  British  Association,  a 
notice  of  the  "  Working  of  the  New  Integrating  Anemometer  during 
the  past  year."  A  sheet  of  ^lain  paper  placed  in  the  mstrument 
under  a  registering  pencil  is  moved  forward  by  rotating  hemispheri- 
cal fans,  at  the  rate  of  one  inch  for  every  ten  miles  of  air  that  passes  ; 
this  same  pencil,  having  a  lateral  motion  given  to  it  by  a  vane,  re- 
cords the  point  of  the  compass  from  which  the  wind  blows,  and  a 
clock  hammer  descending  every  hour  strikes  its  mark  on  the  margin 
of  the  paper  to  express  the  time.  Thus,  in  a  si7if/le  line^  are  given, 
firstly,  the  length  of  the  current  ;  secondly,  the  direction  of  it  ;  and 
thirdly,  the  time  occupied  in  passing  a  given  station  marked  hourly 
or  at  any  shorter  interval  that  may  be  desired. 


THE  DYNACTINOMETER. 

Mr.  Clatjdet  has  described  this  instrument  to  the  British  Asso- 
ciation, Introductorily,  he  insisted  on  the  great  importance  of  dis- 
tinguishing between  the  optical  foci  of  the  photogenic  rays.  He 
said  that  ignorance  of  this  distinction,  or  inattention  to  it,  was  the 
source  of  one  of  the  greatest  defects  in  photographic  pictures. 
He  had  invented  a  simple  instrument,  which  was  exhibited  and  ex- 
plained, for  accurately  distancing  the  object  to  be  depicted  and  de- 
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termining  the  corresponding  foci  of  the  photogenic  rays,  in  any 
given  camera.  It  consisted  of  a  number  of  marked  sectors  arranged 
in  a  spiral  order  at  several  equal  distances  along  a  cylinder  sup- 
ported in  a  frame.  By  placing  this  before  a  photographic  camera, 
the  sector  of  which  the  image  was  most  distinct  could  be  at  once 
igeen,  and  this  determined  the  distance  at  which  the  object  should 
be  placed  in  front  of  the  camera.  Since  he  had  invented  this,  he 
had  found  that  there  was  a  proper  time  for  exposing  an  object  on  a 
given  day,  and  under  given  circumstances,  before  the  camera  ;  and 
that  a  longer  or  a  shorter  time  than  this  was  injurious  to  the  effect. 
To  ascertain  readily  this  proper  time,  he  had  invented  the  Dynac- 
tinometer,  which  he  now  exhibited.  It  consisted  of  a  square  frame 
of  card,  with  a  circle  of  card  capable  of  being  turned  round  either  by 
hand  or  by  clock-work ;  in  one  position  of  this  circle  the  whole  sur- 
face of  the  frame  exposed  to  the  camera  at  the  proper  photogenic 
distance  was  black  ;  but  as  the  circle  turned,  a  neatly  divided  sector 
of  white  card  was  exposed,  and  by  causing  the  circle  to  turn  so  as 
to  expose  a  given  number  of  divisions  each  successive  equal  number 
of  seconds,  the  part  of  the  sector  whose  image  was  most  clearly 
defined  on  examination  of  the  photogenic  drawing  gave  the  number 
of  seconds  best  for  exposing  the  object  to  the  camera.  But  as  the 
several  photogenic  plates  were  not  all  equally  sensitive,  the  sensitive- 
ness of  the  plates  was  determined  by  placing  them  in  a  small  frame, 
and  allowing  them  to  descend  along  an  incHned  plane,  during  a 
certain  part  of  which  descent  small  circular  spots  were  exposed  to 
the  action  of  light,  the  rest  being  quite  protected.  The  action  of  the 
light  on  these  spots  gave  a  ready  and  exact  means  of  comparing  the 
sensitiveness  of  the  several  plates. 


KEMAEEABLE  PEOPEETY  OF  STEAM  CONNECTED  WITH  THE 
THEOEY  OF  THE  STEAM-ENGINE. 

Me.  J.  P.  Joule,  F.E.S.,  has  communicated  to  the  Philosophical 
Magazine^  No.  251,  a  letter  from  Prof  W.  Thomson,  containing  an 
explanation  of  the  true  cause  of  the  non-scalding  property  of  Steam 
issuing  from  a  high-pressure  boiler.  The  proposition  (announced  by 
Mr,  Rankine)  is  certainly  one  of  very  great  importance  ;  as  it  would 
appear  from  it  that  when  saturated  steam  is  allowed  to  expand  so  as 
to  evolve  work,  a  part  of  it  is  condensed,  and  that  this  condensa- 
tion affords  heat  for  the  expansion  of  the  remainder  of  the  steam. 
This  fact,  which  is  analogous  to  that  of  the  production  of  a  cloud 
when  air  saturated  with  vapour  is  rarefied  in  the  receiver  of  an  air- 
pump,  explains  the  approach  of  the  economical  duty  of  the  steam- 
engine  to  that  of  the  air-engine. 


PNEUMATIC  SPHEEOIDAL  ENGINE. 

The  attention  of  the  Continental  engineers  has  again  been  called 
to  the  Pneumato-Spheroidal  Engine  of  M.  Testud  de  Beauregard. 
It  will  be  remembered  that  this  engine  is  constructed  on  the  prin- 
ciple 80  ably  investigated  by  M.  Boutigny,  of  employing  water 
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in  the  spheroidal  state  :  this  condition  being  induced  by  allowing 
it  to  drop  into  heated  metal  tubes.  Although  the  water  never 
acquires  the  boiling  temperature,  the  vapour  escaping  from  it  has 
the  high  temperature  of  the  metal  with  which  it  was  in  contact, 
and  is  therefore  m  the  highest  state  of  tension.  An  engine  of  this 
construction  has  been  at  work  for  some  months  in  the  atelier,  162, 
Paiibourg  Saint-Denis,  and  it  is  said  to  act  exceedingly  well,  and  to 
be  very  economical. — Athenceum,  No.  1160. 

Professor  Pliicker,  of  Bonn,  has  communicated  to  PoggendorfF's 
Annalen^  the  following  observations  upon  M.  Boutigny's  experi- 
ment : — 

"  Whilst  admiring  M.  Boutigny's  rare  perseverance  in  following 
up  a  fertile  idea,  (says  Professor  Pliicker),  I  acquired  an  impression 
that  it  referred  to  a  law  of  nature  by  no  means  completely  revealed, 
and  in  which  I  was  further  strengthened  by  the  report  of  his  last 
experiment.  In  consequence  of  an  oral  communication  of  this 
experiment,  M.  Fessel  wrote  to  me  from  Cologne,  stating  that  on 
the  followmg  day  he  had  dipped  his  finger  into  lead  heated  to  its 
highest  point,  by  which  means  the  projecting  portion  of  the  nail  of 
the  finger  had  been  burnt,  but  in  other  respects  the  finger  remained 
perfectly  uninjured  ;  he  also  stated  further,  that  a  workman  in  the 
employ  of  Messrs.  Behren  and  Co.,  manufacturing  engineers  at 
Cologne,  had  made  the  experiment  with  melted  iron,  and  would 
repeat  it  before  me.  I  therefore  accepted  the  ofier,  and,  accom- 
panied by  several  persons  interested  in  the  matter,  proceeded  to 
Cologne.  The  workman  in  my  presence  struck  the  unmoistened 
extremities  of  his  fingers  rapidly  and  not  without  fear  against  the 
surface  of  the  iron,  which  had  just  flowed  from  the  melting  furnace 
into  a  trough,  and  which  was  afterwards  used  in  casting  a  large 
plate  for  a  furnace.  I  was  thus  convinced  of  the  perfect  truth  of 
Boutigny's  experiment  ;  and  whilst  carefully  examining  the  extre- 
mities of  the  workman's  fingers,  one  of  the  tw^o  assistants  of  the 
Physical  Cabinet  accompanying  me  struck  the  entire  surface  of  the 
open  hand,  which  he  had  previously  dipped  in  water,  so  strongly 
against  the  bright  red  surface  of  the  iron,  that  some  of  the  fused 
metal  was  ejected ;  the  other  assistant  immediately  afterwards  also 
struck  it  with  his  moistened  hand.  After  these  experiments,  which 
were  made  in  opposition  to  Boutigny's  precautions  not  to  strike  the 
mass,  experiments  which  for  the  sake  of  precaution  I  wished  to 
make  before  the  immersion,  became  unnecessary ;  I  moistened  my 
right  hand,  inserted  the  index  finger  almost  completely  into  the 
melted  mass,  and  moving  it  very  slowly  through  it,  withdrew  it  in 
two  seconds  :  at  the  same  time  I  felt  how  the  iron  moved  before  my 
finger,  but  did  not  experience  the  slightest  sensation  of  heat.* 

*  More  than  twenty  years  ajro,  Prof.  H.  Rose,  in  visiting-  the  foundries  at 
Avestad  in  Sweden,  saw  a  workman,  for  a  small  reward,  take  melted  copper 
with  the  bare  hand  from  a  crucible  and  throw  It  against  the  wall.  This  con- 
firms his  statement,  as  also  some  other  facts  which  Bouti^ny  himself  men- 
tions in  his  memoir,  that  the  phenomenon  mentioned  has  long  been  known, 
especially  among  people  engaged  in  the  arts.— Poggendorlf. 
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"  I  should  have  considered  the  temperature  of  the  iron,  which 
vias  about  2732°  F.,  as  below  96°  F. ;  for  on  withdrawing  the  finger, 
it  was  not  so  warm  as  the  other  hand.  M.  Fessel  also,  and  the 
other  three  persons  who  accompanied  me,  repeated  this  experiment 
with  certain  modifications  :  one  of  them  with  his  hand  dry ;  another 
remarked  that  the  hand,  after  having  been  previously  dipped  in 
water,  when  withdrawn  was  only  dry  in  that  part  which  had  not 
been  immersed ;  a  third  took  up  the  iron  with  the  hand  made 
hollow.  The  minute  hah*s  upon  the  inserted  fingers  had  entirely 
disappeared ;  but  the  nails  were  not  injured,  nor  was  any  penetra- 
tion of  heat  through  the  nails  remarked.  The  hand  when  withdrawn 
had  a  shght  empyreumatic  odour,  which  was  stronger  when  there 
were  warts  upon  it ;  but  in  no  case  was  there  the  slightest  burning 
sensation,  or  even  a  disagreeable  sensation  of  heat.  Hence  certain 
minor  operations  in  surgery  might  be  performed  with  least  pain  by 
placmg  the  foot  in  a  bath  of  red-hot  iron.  Lastly,  I  made  one 
other  experiment,  the  result  of  which  might  have  been  anticipated. 

"  I  held  the  finger  of  a  leathern  glove,  which  I  had  well  wetted 
inside  and  had  placed  on  a  wooden  rod,  for  nearly  a  mmute  in  the 
melted  iron  ;  on  withdrawing  it,  the  glove  was  not  only  unburnt, 
but  had  only  a  temperature  of  about  132°  F.  (I  had  not  a  thermo- 
meter with  me).  Conjectures  and  theoretical  views  upon  these 
remarkable  phsenomena  would  be  premature  without  further  experi- 
ments. I  hope,  however,  soon  to  be  able  to  communicate  some 
remarks  upon  them." — See  F/iilosopkical  Magazine^  No.  241. 

M.  Boutigny  has  devised  an  exceedingly  simple  method  for 
showing  his  interesting  experiments  on  the  spheroidal  state  of 
fluids.  He  takes  a  platinum  wire,  and  rolls  it  into  a  spiral  like  the 
spring  of  a  watch,  taking  care  to  depress  the  central  portion.  He 
tJius  forms  a  sort  of  capsule,  or  circular  and  concave  gridiron,  in 
which  the  water  is  contained  when  the  wire  has  been  previously 
made  red-hot.  By  the  repulsion  of  caloric,  the  water  is  retained, 
and  forming  itself  into  a  spheroid,  rolls  about  without  flowing 
through.  Alcohol  or  ether  may  be  substituted  for  water ;  when  the 
vapours  escaping,  take  fire  above  and  below  the  wire, — but  the 
spheroidal  drop  moves  rapidly  about  within  the  flames  without 
undergoing  combustion. — Athemeum^  '^o.  1196. 


ON  IMPACT  ON  ELASTIC  BEAMS.     BY  HOMERSHAM  COX,  B.A. 

Among  the  experiments  instituted  by  the  Eoyal  Commission  ap- 
pointed to  inquire  respecting  the  use  of  u'on  in  railway  structure, 
was  a  series  relating  to  Impact  on  Beams.  These  experiments  were 
undertaken  by  Professor  Hodgkinson,  and  were  conducted  in  the 
following  manner.  The  two  ends  of  the  beam  were  fixed  in  a  hori- 
zontal position,  and  the  blow  was  given  against  one  of  its  vertical 
sides  in  a  liorizontal  direction.  The  instrument  for  giving  the  blow 
was  a  lieavy  iron  ball,  hanging  down,  when  at  rest,  from  a  point  of 
euspeiibion  vertically  above  the  centre  of  the  beam.    The  ball  was 
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raised  through  different  arcs,  and  after  descending  its  own  gravity, 
struck  the  beam.  The  deflection  corresponding  to  different  arcs  of 
descent  was  carefully  noted  by  a  graduated  scale. 

The  object  of  the  present  paper  is  to  show  that  the  results  might 
have  been  predicted  by  known  theoretical  principles  with  considera- 
ble precision  and  confidence.  The  problem  is  divided  into  two 
parts :  1st,  to  estimate  the  amount  of  velocity  lost  by  the  ball  at 
the  first  instant  of  colhsion  ;  2d,  to  ascertain  the  effect  of  the  elastic 
forces  of  the  beam  in  destroying  the  vis  viva  which  the  whole  system 
has  immediately  after  colhsion.  In  the  first  part  of  the  investiga- 
tion, a  general  formula,  derived  from  the  combination  of  D'Alem- 
bert's  principle  and  that  of  virtual  velocities,  is  given  for  the  motion 
of  any  material  system  subject  to  impact.  The  requisite  geometrical 
condition  required  for  the  application  of  this  general  formula  to  the 
present  case  is  obtained  by  the  assumption,  that  immediately  after 
impact  the  form  of  the  beam  is  a  gradual  and  tolerably  uniform 
curve  :  such  as,  for  example,  the  elastic  curve  of  equilibrium.  In 
this  way  it  is  determined  that  about  one-half  the  inertia  of  the 
beam  is  effectively  appUed  at  the  instant  of  colhsion  to  retard  the 
baU. 

The  vis  viva  of  the  whole  system  thus  computed  is  destroyed  by 
the  elastic  forces  of  the  beam  developed  by  deflection.  These,  in 
the  second  part  of  the  problem,  are  assumed  to  vary  as  the  amount 
of  central  deflection.  By  the  principle  of  vis  viva  a  fonmila  is 
easily  obtained,  connecting  the  amount  of  total  deflection  with  the 
vis  viva  of  the  system  immediately  after  colhsion. 

Tables  are  given  in  which  the  theoretical  and.  experimental  results 
are  compared.  The  correspondence  is  of  the  closest  and  most  satis- 
factory nature.  Indeed,  the  theoretical  result  generaUy  differs  less 
from  the  mean  of  several  experiments  than  those  experiments  differ 
among  themselves.  Both  in  the  theoretical  and  experimental  in- 
quiries, every  possible  variation  of  the  elements  of  the  investigation 
— the  relative  masses  of  the  beam  and  ball — the  velocity  of  tiit^ 
latter — the  rigidity  and  dimensions  of  the  former — have  been  in- 
cluded.— Proceedings  of  the  Cambridge  Philosophical  Society. 


TENACITY  OF  METALS. 

As  the  results  of  numerous  experiments,  M.  Baudrimont  has 
arrived  at  the  following  conclusions  : — 

1.  That  the  tenacity  of  metals  varies  with  their  temperature. 

2.  That  it  generally  decreases,  though  not  without  exception,  as 
the  temperature  rises. 

3.  That  with  silver  the  tenacity  diminishes  more  rapidly  than  the 
temperature. 

4.  That  with  copper,  gold,  platina,  and  palladium,  it  decreases 
less  rapidly  than  the  temperature. 

5.  That  iron  presents  a  very  peculiar  and  remarkable  case  :  at 
212°  F.  its  tenacity  is  less  than  at  32° but  at  3U2°  its  tenacity  is 
greater  than  at  32°.—  Corned  es  Rend  us.. 
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DIFFUSION  OF  LIQUIDS. 

On  December  21,  1849,  the  Bakerian  Lecture  was  delivered  to 
the  Eoyal  Society,  by  Professor  Graham,  F.R.S.,  "  On  the  Diffu- 
sion of  Liquids."  In  conclusion,  it  was  observed,  that  it  is  the 
diffusion  molecules  of  the  salts  which  are  concerned  in  solubility, 
and  not  the  Daltonian  atoms  or  equivalents  of  chemical  combina- 
tion ;  and  the  application  was  indicated  of  the  knowledge  of  the 
diffusibihties  of  different  substances  to  a  proper  study  of  endosmose. 

METALS  IN  SEA- WATER. 

MM.  Malaguti,  Durocher,  andSARZEAUD,  announce  that  they 
have  detected  in  the  waters  of  the  ocean  the  presence  of  copper, 
lead,  and  silver.  The  water  examined  appears  to  have  been  taken 
some  leagues  off  the  coast  of  St.  Malo,  and  the  fucoidal  plants  of 
that  district  are  also  found  to  contain  silver.  The  F.  serraius  and 
the  F.  ceramoides  yielded  ashes  containing  1 -100000th,  while  the 
water  of  the  sea  contained  but  little  more  than  1-lOOOOOOOOth. 
They  state  also  that  they  find  silver  in  sea  salt,  in  ordinary  muriatic 
acid,  and  in  the  soda  of  commerce ;  and  that  they  have  examined 
the  rock  salt  of  Lorraine,  in  which  also  they  discover  this  metal. 
Beyond  this,  pursuing  tlieir  researclies  on  terrestrial  plants,  they 
have  obtained  such  indications  as  leave  no  doubt  of  the  existence  of 
silver  in  vegetable  tissues.  Lead  is  said  to  be  always  found  in  the 
ashes  of  marine  plants,  usually  about  an  18- 1000000th  part,  and 
invariably  a  trace  of  copper.  Should  these  results  be  confirmed  by 
further  examination,  we  shall  have  advanced  considerably  towards  a 
knowledge  of  the  phenomena  of  the  formation  of  mineral  veins. — 
Athenceum^  No.  1160. 


PRESENCE  OF  ORGANIC  MATTER  IN  WATER. 

The  following  facts  relative  to  the  Presence  of  Organic  Matter  in 
Water  have  been  presented  to  the  Britisli  Association,  by  Prof  Forch- 
liamer,  as  the  result  of  observations  on  water,  near  Copenhagen. 

1st.  The  quantity  of  organic  matter  in  water  is  greatest  in  sum- 
mer. 2d.  It  disappears,  for  the  most  part,  as  soon  as  the  water 
freezes.  3d.  Its  quantity  is  diminished  by  rain.  4th.  Its  quan- 
tity is  diminished  if  the  water  has  to  run  a  long  way  in  open  chan- 
nels. The  hypermanganate  of  potash  or  soda  is  recommended  by  the 
Professor  as  an  excellent  test  for  the  presence  of  organic  matter  in 
water. 


FIXATION  OF  NITROGEN. 

Dr.  Woll ASTON  examined  the  cubic  ci-ystals  obtained  from  the 
slags  of  iron  blast  furnaces,  and  regarded  them  as  metallic  titanium. 
M.  Wohler  has  analyzed  these  crystals  ;  and  has  proved  that  tliev 
are  formed  of  a  cyanide  and  nitruret  of  titanium,  containing  18  per 
cent,  of  nitrogen  and  4  per  cent,  of  carbon.  The  titanium  obtained 
by  M.  Rose  is  also  shown  to  be  a  nitruret  of  that  metal,  containmg 
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28  per  cent,  of  nitrogen.  These  results  go  to  prove  that  nitrogen 
may  be  fixed  at  the  high  temperatures  of  an  iron  blast  furnace ;  a 
fact  which  has  not  hitherto  been  even  suspected. — Athenceum^  No. 
1158. 


GEOGRAPHICAL  DISTRIBUTION  OP  ANIMALS. 

Peofessoe  Louis  Agassiz  has  communicated  to  an  American 
periodical,  a  paper  on  this  subject,  which  he  concludes  as  follows  : — 
"  We  are  thus  led  to  distinguish  special  provinces  in  the  natural 
distribution  of  animals,  and  we  may  adopt  the  following  division  as 
the  most  natural :  firsts  the  arctic  'province^  with  prevaihng  unifor- 
mity. Second^  the  temperate  zone,  with  at  least  three  distinct  zoolo- 
gical provinces — the  European  temperate  zone,  west  of  the  Weal 
Mountains,  the  Asiatic  temperate  zone  east  of  the  Ural  Mountains, 
and  the  American  temperate  zone,  which  may  be  subdivided  into  two, 
the  eastern  and  the  western — for  the  animals  east  and  west  of  the 
Rocky  Mountains  differ  sufiiciently  to  constitute  two  distinct  zoolo- 
gical provinces.  Next,  the  tropical  zone,  containing  the  African 
zoological  provitice,  wliich  extends  over  the  mam  part  of  the  African 
continent,  including  all  the  country  south  of  the  Atlas  and  north  of 
the  Cape  Colonies  ;  the  tropical  Asiatic  jjrovince,  south  of  the  great 
Himalayan  chain,  and  including  the  Sunda  Islands,  whose  Fauna 
has  quite  a  continental  character,  and  differs  entirely  from  that  o\ 
the  Islands  of  the  Pacific,  as  weU  as  from  that  of  New  HoUand ; 
the  American  tropical  pjrovincp,  including  Central  America,  the  West 
Indies,  and  tropical  South  America.  New  Holland  constitutes  in  it- 
self a  special  province,  notwithstanding  the  great  differences  of  its 
northern  and  southern  cHmate,  the  animals  of  the  whole  continent 
preserving  throughout  their  pecuHar  typical  character.  But  it  were 
a  mistake  to  conceive  that  the  Faunce  or  natural  groups  of  animals 
are  to  be  limited  according  to  the  boundaries  of  the  mainland.  On 
the  contrary,  we  may  trace  their  natural  limits  into  the  ocean,  and 
refer  to  the  temperate  European  Fauna  the  eastern  shores  of  the 
Atlantic,  as  we  refer  its  western  shores  to  the  American  temperate 
Fauna,  Again,  the  eastern  shores  of  the  Pacific  belong  to  the  west- 
em  American  Fauna,  as  the  western  Pacific  shores  belong  to  the 
Asiatic  Fauna.  In  the  Atlantic  Ocean  there  is  no  pvirely  oceanic 
Fauna  to  be  distinguished  ;  but  in  the  Pacific  we  have  such  a  Fauna^ 
entirely  marine  in  its  main  character,  though  interspread  with  in- 
numerable islands  extending  east  of  the  Sunda  Islands  and  New 
Holland  to  the  Western  shores  of  tropical  America.  The  islands 
west  of  this  continent  seem,  indeed,  to  have  very  shght  relations  in 
their  zoological  character  with  the  western  parts  of  the  mainland. 
South  of  the  tropical  zone  we  have  the  South  American  temperate 
Fauna,  and  that  of  the  Cape  of  Good  Hope,  as  other  distinct  zoolo- 
gical provinces.  Yan  Diemen's  Land,  however,  does  not  constitute 
a  zoological  province  in  itself,  but  belongs  to  the  province  of  New 
Holland,  by  its  zoological  character.  Finally,  the  antarctic  circle 
encloses  a  special  zoological  province,  including  the  antarctic  Fauna, 
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wliich,  in  a  great  measure,  corresponds  to  the  arctic  Fauna  in  its 
uniformity  ;  though  it  differs  from  it  in  haying  chiefly  a  maritime 
character,  while  the  arctic  Fauna  has  an  ahnost  entirely  continental 
aspect. 

The  fact  that  the  principal  races  of  man,  in  their  natural  distri- 
bution, cover  the  same  extent  of  ground  as  the  great  zoological  pro- 
vinces, would  go  far  to  show  that  the  difierences  which  we  notice  be- 
tween them  are  also  primitive ;  but  for  the  present  we  shall  abstain 
from  farther  details  upon  a  subject  involving  so  difficult  problems 
as  the  question  of  the  unity  or  plurahty  of  origin  of  the  himian 
family,  satisfied  as  we  are  to  have  shown  that  animals,  at  least,  did 
not  originate  from  a  common  centre,  nor  from  single  pairs,  but  ac- 
cording to  the  laws  which  at  present  still  regulate  their  existence. 

Professor  Agassiz's  new  views  will  be  found  entire  in  Jameson^ s 
Journal^  No.  97. 


SIZE  OE  THE  HUMAN  BRAIN. 

Dr.  Samuel  G-eorge  Morton  has  communicated  to  the  Academy 
of  Natural  Sciences  of  Philadelphia,  certain  observations  on  the 
Size  of  the  Brain  in  various  Races  and  Families  of  Man  ;  the  results 
of  the  internal  measurements  of  623  hiunan  crania,  made  with  a 
view  to  ascertain  the  relative  size  of  the  brain  in  various  races  and 
families  of  Man. 

Among  the  facts  elicited  by  this  investigation  are  the  following : — 

1.  The  Teutonic  or  Grerman  race,  embracing  as  it  does  the 
Anglo-Saxons,  Anglo-Americans,  Anglo-Irish,  &c.,  possess  the  largest 
brain  of  any  other  people. 

2.  The  nations  having  the  smallest  heads  are  the  ancient  Peru- 
vians and  Austrahans. 

3.  The  barbarous  tribes  of  America  possess  a  much  larger  brain 
than  the  demi-civihzed  Peruvians  or  Mexicans. 

4.  The  ancient  Egyptians,  whose  civilization  antedates  that  of  all 
other  people,  and  whose  country  has  been  justly  called  "  the  cradle 
of  the  arts  and  sciences,"  have  the  least-sized  brain  of  any  Caucasian 
nation,  excepting  the  Hindoos ;  for  the  small  number  of  Semitic 
heads  will  hardly  permit  them  to  be  admitted  into  the  comparison. 

5.  The  Negro  brain  is  nine  cubic  inches  less  than  the  Teutonic, 
and  three  cubic  inches  larger  than  the  ancient  Egyptian. 

9.  The  largest  brain  in  the  series  is  that  of  a  Dutch  gentleman, 
and  gives  114  cubic  inches  ;  the  smallest  head  is  an  old  Peruvian, 
of  58  cubic  inches  ;  and  the  difference  between  these  two  extremes 
is  no  less  than  56  cubic  inches. 

.  7.  The  brain  of  the  Australian  and  Hottentot  fall  far  below  the 
Negro,  and  measures  precisely  the  same  as  the  ancient  Peruvian. 

8.  This  extended  series  of  measiu-ements  fully  confirms  the  fact 
stated  by  me  in  the  Crania  Americana^  that  the  various  artificial 
modes  of  distorting  the  cranium  occasion  no  diminution  of  its  in- 
ternal capacity,  and  consequently  do  not  afiect  the  size  of  the  brain. 
Sir  William  Hamilton,  in  a  paper  communicated  to  Jameson^ s 
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Journal  Ko.  96,  objects  to  Dr.  Morton's  conclusions  ;  adding  "that 
he  (Sir  W.  H.),  lias  now  established,  apart  from  tlie  proof  by 
averages,  that  the  human  encefhalon  does  not  increase  after  the  age  of 
seven,  at  highest.  This  has  been  done,  by  measuring  the  heads  of 
the  same  young  persons,  from  infancy  to  adolescence  and  maturity  ; 
for  the  shght  increase  in  the  size  of  the  head,  after  seven  (or  six),  is 
exhausted  by  the  development  to  be  allowed  in  the  bones,  muscles, 
integuments,  and  hau\" 


IS-EW  MEMBEANE  INYESTII^a  THE  CRYSTALLINE  LENS. 

At  the  late  meeting  of  the  British  Association,  Sir  D.  Brewster 
drew  a  diagram  representing  the  Crystalline  Lens  of  an  ox  with  its 
investing  capsule ;  and  said  that  having  lately  had  occasion  to  ex- 
amine the  crystalline  lens  of  an  ox,  which  had  been  killed  the  day 
before,  lie  had  put  it  into  water, — by  imbibing  which  it  had  soon 
swelled,  and  at  length  the  capsule  burst.  Before  it  had  burst,  how- 
ever, he  had  observed  distinctly  a  membrane  not  before  recognised 
by  anatomists,  which  had  at  one  part  detached  itself  from  the  body 
of  the  lens  which  it  manifestly  invested,  and  risen  up  within  and  to- 
wards the  capsule  at  one  spot. 


CRETINISM. 

It  appears  fi-om  the  Report  of  a  Commission  appointed  by  the 
King  of  Sardinia  to  ascertain  the  amount  of  Cretinism  in  that  king- 
dom, that  out  of  the  total  population  of  the  Sardinian  States  the 
number  of  cretins  is  0*27  per  cent.,  and  those  having  goitres  is  0*82 
per  cent.  It  was  M.  Saussure's  opinion  that  cretinism  did  not  ex- 
ist in  places  1,000  metres,  or  3,280  English  feet,  above  the  level  of 
the  sea  :  but  tliis  is  entirely  disproved  by  the  Commissioners, — who 
found  numerous  cases  of  cretinism  inlocahties  elevated  1,600  metres, 
or  5,248  feet  dbove  the  sea.  Indeed,  in  one  viUage  possessing  this 
elevation,  90  cases  of  goitre  and  cretinism  were  found  in  every  1,000 
of  the  population. — Athenceum^  No.  1185. 


ON  A  TISSUE  WOYEN  BY  CATERPILLARS,  BY  MR.  DENNISTOUN. 

In  the  early  part  of  this  century  there  lived  at  Munich  a  retired 
officer,  Lieut.  Hebenstrait,  who  amused  himself  by  experiments  on 
the  means  of  giving  consistency  to  the  gossamer  produced  by  Cater- 
pillars, which  is  occasionally  seen  blown  about  in  flakes  over  the 
fields  in  Germany ;  and  he  was  at  one  time  sanguine  of  rendering  it 
available  as  a  material  for  ladies'  dress.  It  is  said  that  his  plan  was 
to  prepare  a  paste  of  lettuce  or  other  leaves  beat  up  with  butter ; 
and,  after  spreading  it  thinly  over  a  smooth  surface  of  stone  or  wood 
on  an  incHned  plane,  he  placed  at  the  lower  end  a  number  of  che- 
nilles or  caterpillars  of  the  proper  species.  These  animals  gradually 
ascended  the  incline,  devouring  the  paste,  and  depositing  as  they 
proceed  a  sort  of  tissue  until  the  whole  surface  was  uniformly 
covered  with  it.  He  is  reported  to  have  produced  open  work  de- 
signs by  drawing  the  pattern  with  a  hair-pencil  dipped  in  olive  oil 
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before  the  animals  begin  to  work.  These  I  never  saw,  but  I  have 
seen  one  veil  on  which  were  some  letters  exactly  resembling  a  water- 
mark on  paper,  the  secret  of  which  I  do  not  know.  The  inventor 
pursued  his  experiments  with  great  secresy,  in  the  hope  of  turning 
his  invention  to  valuable  account ;  but  finding  this  impracticable, 
it  appears  that  he  produced  but  very  few  specimens,  which  are  now 
preserved  in  various  museums  on  the  Continent.  I  have  seen  two 
besides  my  own,  which  I  procured  at  Munich,  in  1837,  after  having 
advertised  for  it  several  months.  My  veil  is  about  42  inches 
by  24  inches.  One  of  26^  inches  by  17  inches  is  said  to  have 
weighed  only  1^  grain.  Another  containing  9  square  feet  is 
mentioned  as  weighing  4^  grains,  while  the  same  surface  of  silk 
gauze  weighed  137  grains,  and  of  fine  lace  262^  grains.  It 
would  seem  that  the  art  was  in  some  degree  known  at  an  earlier 
period,  and  occasionally  practised  in  convents,  where  coloured  draw- 
ings on  small  bits  of  it  are  said  to  have  been  made.  I  have  seen,  in 
aU,  four  of  these  on  the  Continent,  and  two  or  three  on  which  im- 
pressions from  copper  plate  had  been  taken, — always  of  sacred 
subjects.  One  of  the  drawings  is  in  my  possession,  about  7  inches 
by  5  inches,  executed  apparently  in  the  last  century,  and  I  have  seen 
one  dated  about  1770. 

This  beautiful  tissue  is  rather  more  transparent  than  the  finest 
lace  Teil,  but  it  floats  about  with  every  slight  current  in  the  air  of  a 
room,  after  a  manner  quite  its  own. — Proceedings  of  the  British 
Association^  1850."^ 


LAEGE  MAGNET,  BY  ELIAS, 

A  Magnet,  made  by  Mr.  Elias,  of  Haai  lem,  has  been  presented 
to  Mr.  Faraday,  by  Mr.  Logeman,  of  that  city.  It  weighs  0*98  lb. 
and  lifts  26  lb. ;  and  its  power  is  not  diminished  on  the  keeper  being 
forced  abruptly  from  the  poles,  even  though  this  be  done  many  times 
in  succession.  Haecker's  formula  fixes  the  greatest  sustaining  power 
of  the  best  artificial  steel  magnets  at  10  33  Sff  (N  being  the  weight 
of  the  magnet) :  and  this  magnet  has  twice  the  power  expressed  by 
that  formula  ;  and  even  when  a  disc  of  letter-paper  is  interposed  be- 
tween the  poles  and  the  keeper,  it  will  sustain  the  weight  indicated 
by  this  formula.  The  small  horseshoe  magnet  belonging  to  the 
Royal  Institution  weighs  7  lb.  14^  oz.,  and  hfts  from  40  to  41  lb. 
{i,  e.  nearly  10  33  Nf).  This  magnet  of  Mr.  Elias  would  support 
its  own  weight  at  a  single  pole ;  and  in  this  property  it  resembles  the 
cyHndrical  bar-magnets  now  made  in  the  electro-magnetic  heUx,  and 
used  in  the  magnetical  observatories.  Probably  this  horseshoe 
magnet  of  Mr.  Elias  might  be  charged  by  a  similar  process. 

*  This  curious  fabric  is  noticed  in  our  Arcana  of  Science  and  Art  for  1829, 
page  H5.— Ed.  Year -Book  of  Facts. 
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EXPEEIMENTAL  EESEARCHES  IN  ELECTRICITY.     BY  MR.  EARADAY. 

The  twenty-third  series  of  these  Researches  has  been  communi- 
cated to  the  Royal  Society.  §  29.  On  the  Polar  or  other  condition 
of  Diamagnetic  Bodies.  The  author,  whilst  developing,  on  a  former 
occasion,  the  phenomena  of  diamagnetic  action,  said  that  all  the 
results  might  be  accounted  for  by  assuming  that  bismuth,  phos- 
phorus, &c.  when  in  the  magnetic  field,  became  polar  as  iron  is 
polar,  but  with  the  poles  in  the  contrary  direction.  This  view  has 
since  then  been  adopted  by  Weber  and  others,  and  supported  by 
certain  experimental  results.  In  the  present  paper  these  results 
and  that  view  are  brought  under  very  close  examination.  An  appa- 
ratus was  constructed  by  which  a  cylinder  of  any  given  metal  could 
be  moved  to  and  fro  through  about  2  in.  in  the  direction  of  its  axis. 
In  doing  this  it  approaclied  close  up  to,  and  then  retreated  from, 
the  pole  of  an  electro-magnet,  and  also  moved  within  a  helix  of 
covered  wire  which  was  fixed  in  relation  to  the  magnet.  Now,  the 
action  of  such  a  piece  of  metal  upon  the  helix  is  very  difierent  in 
theory  and  also  in  reality,  according  as  it  is  dependent  upon  a  po- 
larity, magnetic  or  diamagnetic,  acquired  by  the  metal,  or  upon 
induced  currents  existing  in  the  mass  ;  and  the  question  was  to 
ascertain  by  experiment  whether  the  latter  were  the  cause  of  the 
results  obtained  by  Weber  and  others.  The  various  diamagnetic 
metals  gave  the  results  looked  for  at  the  indicating  galvanometer  ; 
but  then  these  were  almost  insensible  with  bismuth,  and  were 
greatest  with  gold,  silver,  copper;  the  better  conductors  being, 
indeed,  in  proportion  to  fche  conducting  power.  Such  results  were 
in  favour  of  induced  cm^rents  rather  than  of  polarity.  Division  was 
next  resorted  to  as  a  distinguishing  test  of  the  polar  or  current 
action  :  thus  a  cylinder  made  up  of  lengths  of  wires  acted  as  well 
as  a  solid  cylinder,  if  the  metal  were  one  acquiring  a  polar  state,  as 
iron  ;  but  such  a  division  interfered  with  the  existence  of  induced 
currents  in  the  mass,  and  it  was  found  that  such  wire  cylinders  of 
copper,  &c.  lost  all  power.  On  the  other  hand,  division  of  tlie 
cylinder  into  innumerable  discs  interfered  greatly  with  polarity,  but 
not  at  all  with  the  induced  currents,  nor  with  the  action  of  the 
diamagnetic  metals.  The  places  of  maximum  and  minimum  action 
of  a  cylinder  of  metal  are  very  difierent  according  as  that  metal  acts 
by  a  polar  condition  or  by  currents  mduced  in  the  mass  :  it  is 
shown  by  experiments  with  the  diamagnetic  metals  that  their  places 
of  maximum  and  minimum  action  accord  with  the  effects  of  induced 
currents.  Tme  has  great  effect  over  results  produced  by  currents 
induced  in  the  mass,  and  none  over  those  due  to  polarity.  By  this 
test  the  effects  of  the  diamagnetic  metals  are  found  due  to  induced 
currents.  The  phenomena  produced  by  the  use  of  the  present  appa- 
ratus are  then  shown  to  be  in  close  and  direct  relation  to  the  phe- 
nomena of  revulsion  fonnerly  described  by  the  author  :  the  parallel 
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is  closely  carried  out  and  extended,  and  both  sets  of  effects  referred 
to  one  and  the  same  cause.  The  author  endeavours  to  repeat  an 
experiment  described  by  Keich,  but  without  success  ;  and  he  finds 
that  even  when  iron  is  used,  no  arrangement  of  magnets  can  produce 
any  test  of  polarity  at  all  comparable  to  the  use  of  an  astatic  needle 
or  to  suspension  between  the  poles  of  a  powerful  magnet ;  and  thinks 
that  arrangements  which  are  thus  less  sensible  with  iron  are  not 
likely  to  be  more  sensible  with  diamagnetic  metals,  even  if  they  are 
polar.  Finally,  the  author  does  not  consider  that  the  idea  of 
diamagnetic  polarity  has  gained  as  yet  any  additional  proof  beyond 
the  fact,  that  diamagnetic  bodies,  such  as  bismuth  and  phosphorus, 
are  repelled  by  one  or  both  magnetic  poles  :  he  does  not  reject  the 
idea  of  polarity,  but  his  opinion  or  judgment  remains  the  same  as  at 
the  time  of  its  announcement  in  1845. 


ELECTRICITY  OF  THE  AIR. 

Mr.  Faraday  has  read  to  the  Royal  Institution  a  paper  upon 
this  inquiry.  The  earth  and  the  surrounding  atmosphere  have  an 
extraordinary  relation  to  Electricity.  The  phenomena  by  which  this 
relation  is  estabhshed  may  be  referred  either  to  static  or  to  dynamic 
electricity.  Dynamic  electricity  (or  electricity  in  its  current  condi- 
tion) occurs  but  rarely,  as  in  the  case  of  thunder-storms,  &c.  These 
are  instances  of  great  local  disturbance ;  and  there  must  be  an 
enormous  amount  of  this  abnormal  action  to  produce  a  sensible 
effect  on  the  galvanometer.  It  is,  however,  extremely  remarkable 
that  these  disturbances  occur  when  the  amount  of  atmospheric 
electricity  is  at  a  minimum.  The  static  condition  of  atmospheric 
electricity  is  a  subject  of  much  higher  philosophical  interest.  The 
late  M.  Peltier  devised  a  process  for  ascertaining  its  amount ;  and 
this  process  has  for  five  years  been  carried  on  by  M.  Quetelet,  at  the 
Observatory  at  Brussels."^  The  principle  of  the  observation  is  to 
ascertain  by  induction  at  a  given  and  exalted  spot  the  quantity  of 
electricity  in  the  sky.  The  details  of  the  process  are  simple :  a 
metallic  ball- electrometer  is  raised,  touched,  then  lowered,  and  the 
degree  of  electricity  which  it  has  derived  from  the  atmosphere  is 
examined.  From  observations  made  with  this  instrument  M.  Que- 
telet has  ascertained  that : — 1.  The  amount  of  electricity  at  any 
given  moment  changes  with  a  vertical  displacement  of  the  instru- 
ment, but  not  with  a  horizontal  displacement,  2.  That  it  increases 
directly  with  the  distance  from  the  earth's  surface. —  With  respect 
to  the  annual  and  diurnal  variation  of  electricity,  M.  Quetelet  has 
constructed  tables  recording  the  mean  of  his  observations  for  nearly 
five  years,  from  which  it  appears — 1.  That  the  electricity  is  greatest 
in  the  coldest  months.  2.  That  in  the  course  of  the  day  it  is 
greatest  at  8  o'clock  a.m.  and  9  o'clock  p.m.  With  respect  to  the 
conditions  of  the  atmosphere,  it  appears — 1.  That  tlie  electricity  is 
always  greatest  when  the  sky  is  clear.  2.  That  the  electricity  of  fog 
or  snow  is  double  that  of  rain,  and  equal  to  the  mean  maximum  of 
the  cold  months.  With  respect  to  the  quality  of  the  electricity  in 
*  See  Year-Book  of  Facts,  1850,  i)p.  176  and  177. 
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the  atmosphere,  M.  Quetelet  observed  in  the  course  of  five  years 
but  twenty-five  instances  of  the  atmosphere  being  in  a  negative  state, 
and  all  these  occurred  either  immediately  before  or  immediately  after 
rain  or  a  storm.  As  to  the  dependence  of  ^electricity  on  the  direc- 
tion of  the  wind,  it  appeared  to  be  greatest  when  the  wind  was  at 
from  S.E.  to  E.S.E.  and  from  W.N.W.  toN.W.;  the  interposed 
minima  were  at  W.S.W.  to  W.  and  at  N.  to  N.N.W. 

These  results  having  been  briefly  noticed  as  deduced  from  M. 
Quetelet' s  tables,  Mr.  Faraday  concluded  by  reviewing  some  more 
comprehensive  speculations  of  M.  Peltier  on  the  subject  of  atmos- 
pheric electricity.  M.  Peltier  held  peculiar  views  regarding  the 
nature  of  negative  and  positive  electricity,  and  also  that  the  globe  is 
permanently  negative^  and  the  celestial  space  surrounding  it  perma- 
nently 'positive.  Mr.  Earaday  made  some  theoretical  and  some  pre- 
cautionary objections  to  these  views ;  but  not  havmg  time  for  the 
development  of  the  matter,  ended  by  wishing  it  to  be  understood 
that  he  did  not  accept  these  views  at  present,  and  stated  that  M. 
Quetelet  had  entirely  refrained  from  including  them  in  his  investi- 
gation and  account  of  the  subject. 


TELOCITY  OF  THE  ELECTEICAL  WAVE. 

Me.  O.  M.  Mitchel,  Director  of  the  Cincinnati  Observatory, 
has  performed  a  series  of  experiments  to  determine  the  Velocity  of 
the  Electrical  Wave  in  its  passage  along  the  telegraphic  wires.  The 
paper  will  be  found  quoted  from  the  American  Astronomical  Jo2irnaI^ 
in  the  Philosophical  Magazine^  No.  243.  He  states  the  velocity 
deduced  along  the  wires,  in  case  the  circuit  is  607  miles  in  length, 
to  be  28,524  miles  per  second. 


condensation  by  electeicity. 

Me.  C.  F.  G-UITAED,  in  a  letter  in  the  Mechanics'  Magazine^  No. 
1407,  observes  :  The  genius  of  inventors  has  at  various  times  been 
exercised  in  endeavouring  to  produce  air  and  gas  motive  power. 
Some  of  these  inventions  have  been  partly  successful,  but  the  chief 
cause  of  failure  has,  I  believe,  been  occasioned  by  the  slow  or  bad 
conducting  power  of  the  aerial  fluids  themselves.  With  the  object 
in  view  of  pointing  out  to  future  experimentalists  a  means  by  which 
this  defect  may  be  remedied,  I  make  the  following  remarks  : — 

"  Some  time  since,  in  experimentalising  on  the  electric  state  of  the 
atmosphere,  I  employed  for  that  purpose  a  large  glass  cylinder, 
about  18  inches  high,  and  9  inches  diameter,  open  at  bottom,  and 
having  a  neck  at  top.  In  placing  the  lower  end  of  this  cyhnder  in 
water,  the  more  perfectly  to  exclude  the  air,  and  allowing  small 
quantities  of  tobacco- smoke  to  enter  the  neck  at  top,  the  smoke, 
after  assuming  various  actions,  according  to,  probably,  the  hygrome- 
tric  state  of  the  atmosphere,  would  gradually  spread  itself  into  a 
cloud  filUng  the  cylinder,  and  at  length,  as  successive  portions  came 
in  contact  with  the  sides  of  the  cylinder,  condense.  Sometimes 
half  an  hour  would  elapse  before  this  effect  took  place.    It  now 
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struck  me,  that  if  I  brought  a  wire  from  an  electrifying  machine  into 
the  neck  of  the  cylinder,  the  air  would  immediately  become  charged 
with  electricity,  which  would  cause  each  portion  of  smoke  to  fly  to 
the  sides  of  the  cylinder,  and  that  thus  more  rapid  condensation 
would  take  place.  The  effect  produced  was  perfectly  magical  ;  the 
slightest  turn  of  a  small  electrifying  machine  produced  immediate 
condensation.  It  was  astonishing  to  see  how  small  a  quantity  of 
electricity  produced  a  most  powerful  effect. 

"  I  am  not  aware  that  attention  has  ever  been  drawn  to  this 
subject  ;  and  the  question  will  probably  arise,  has  electricity  any 
thing  to  do  with  the  condensation  of  steam  in  the  condenser  ?" 


APPLICATION  OF  CAEBON  DEPOSITED  IN  GAS  EETORTS  AS  THE  NEGA- 
TIVE PLATE  IN  THE  NITRIC  ACID  VOLTAIC  BATTERY. 

A  PAPER  upon  this  subject,  by  Christopher  Leefe  Dresser,  Esq., 
has  been  read  to  the  Royal  Society. 

In  the  Retorts  used  for  the  destructive  distillation  of  coal  to  obtain 
the  carburetted  hydrogen  gas  for  the  purposes  of  illumination,  after 
a  certain  time  a  deposition  of  carbonaceous  matter  takes  place  ; 
wliich  at  length  accumulates  to  such  an  extent  as  to  fill  up  a  portion 
of  the  retort  with  solid  substance,  and  to  line  the  whole  with  a 
coating  varying  from  the  thickness  of  paper  to  several  inches. 

After  describing  several  forms  in  which  this  substance  occurs, 
and  which  vary  considerably  both  in  density  and  hardness,  the  au- 
thor states  that  he  found  one  of  great  hardness,  very  little,  if  at  all, 
porous,  and  of  a  stony  fracture,  to  be  best  adapted  for  the  negative 
conductor  of  his  nitric  acid  battery.  The  most  convenient  form  for 
the  negative  conductor  is  the  prismatic,  1-^  inch  square  on  the  side 
and  about  7  inches  long,  which  is  immersed  4  inches  in  the  acid, 
and  used  with  round  porous  cells,  the  zinc  cylinder  being  3  inches 
in  diameter  and  4^  inches  high. 

The  carbon  is  cut  into  thin  plates  or  prisms  by  the  machine  of 
the  marble  cutter,  at  a  cost  of  about  l^d.  each.  The  prisms  may 
be  easily  obtained  12,  14,  or  18  inches  long. 

The  only  precautions  necessary  in  using  this  form  of  carbon,  are, 
after  using  the  plates  to  immerse  them  for  a  few  moments  in  boiling 
water,  to  take  off  the  adhering  acid,  and  then  to  dry  them  before  a 
fire  or  in  a  stove. 

Having  used  the  same  plates  and  prisms  for  months,  the  author 
detected  no  deterioration  of  their  conducting  power,  nor  any  de- 
composition or  alteration.  The  connexion  was  made  by  soldering 
a  strip  of  sheet  copper  to  the  zinc,  and  pressing  this  strongly  against 
the  carbon  with  a  clamp. 

Comparing  these  plates  with  plates  of  platinum,  the  author  could 
detect  httle  difference  in  action,  but  the  carbon  appeared  rather 
superior.  He  states  that  his  battery  of  100  plates  cost  under  £4, 
whilst  one  of  platinum  of  equal  power  would  have  cost  £60  or  £70. 
From  the  cheapness  and  durability  of  this  substance,  he  considers 
that  it  will  make  a  valuable  addition  to  our  voltaic  apparatus. 
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TELOCITY  OE  ELECTRICAL  DISTITRBANCE. — ELECTRICAL  HOUSES. 

At  the  late  Meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science,  held  at  New  Haven,  Professors  Olmsted, 
Loomis,  and  Silhman,  and  Mr.  Gronld,  read  interesting  papers  on 
Electricity  :  that  by  Mr.  Grould  being  an  account  of  a  very  ex- 
tensive series  of  experiments  made  by  the  United  States  Survey  on 
some  1,500  miles  of  Electrical  Telegraph  to  determine  the  velocity  of 
the  disturbance  passing  along  the  signal  wires.  Prof.  Wheatstone 
had  determined  the  velocity  of  current  electricity  as  not  less  than 
288,000  miles  in  a  second  :  Fizeau  has  more  recently  inferred  from 
his  experiments  that  the  electricity  passed  through  iron  wire  at  the 
rate  of  63,200  miles  per  second,  and  through  copper  wire  with  a 
velocity  equal  to  110,000  miles  in  the  same  time.  Mr.  Grould  thinks 
these  values  far  too  high  ;  and  he  gives  as  the  results  of  his  ob^ 
servations,  which  appear  to  have  been  made  with  much  care,  a 
velocity  for  the  current  electricity  of  not  less  than  12,000  nor  more 
than  20,000  miles  per  second  as  it  traverses  the  telegraphic  wire  and 
the  earth  in  completing  the  circuit  connexion. 

A  communication  was  made  by  Prof.  Loomis,  of  novel,  and  to  us 
curious,  phenomena  of  Electrical  Houses.  His  statement  was  as  fol- 
lows : — "  Within  a  few  years  past,  several  houses  in  the  city  of  New 
York  have  exhibited  electrical  phenomena  in  a  very  remarkable  de- 
gree. Eor  months  in  succession  they  have  emitted  sparks  of  con- 
siderable intensity,  accompanied  by  a  loud  snap.  A  stranger,  on 
entering  one  of  these  electrical  houses,  in  attempting  to  shake  hands 
with  the  inmates,  receives  a  shock,  which  is  quite  noticeable,  and 
somewhat  unpleasant.  Ladies,  in  attempting  to  kiss  each  other, 
are  saluted  by  a  spark.  A  spark  is  perceived  whenever  the  hand  is 
brought  near  to  the  knob  of  a  door,  the  gilded  frame  of  a  mirror, 
the  gas-pipes,  or  any  metallic  body,  especially  when  this  body  com- 
municates freely  with  the  earth.  In  one  house  wliich  I  have  had 
the  opportunity  to  examine,  a  child  in  taking  hold  of  the  knob  of  a 
door  received  so  severe  a  shock  that  it  ran  ofi'  in  great  fright.  The 
lady  of  the  house,  in  approaching  the  speaking  rube  to  give  orders 
to  the  servants,  received  a  very  unpleasant  shock  in  the  mouth,  and 
was  much  annoyed  by  the  electricity,  until  she  learned  first  to  touch 
the  tube  with  her  finger.  In  passing  from  one  parlour  to  the  other, 
if  she  chance  to  step  upon  the  brass  plate  which  serves  as  a  slide 
for  the  folding-doors,  she  receives  an  unpleasant  shock  in  the  foot. 
When  she  touched  her  finger  to  the  chandelier  (the  room  was  lighted 
with  gas  by  a  chandelier  suspended  from  the  ceiling)  there  appeared 
a  brilhant  spark  and  a  snap.  In  many  houses  the  phenomena  have 
been  so  remarkable  as  to  occasion  general  surprise,  and  almost 
alarm.  After  a  careful  examination  of  several  cases  of  this  kind,  I 
have  come  to  the  conclusion,  that  the  electricity  is  created  by  tlie 
friction  of  the  shoes  of  the  inmates  on  the  carpets  of  the  house.  In 
order  to  produce  this  effect,  there  must  be  a  combination  of  several 
favourable  circumstances.  The  carpet,  or  at  least  its  upper  siu'face, 
must  be  entirely  of  wool,  and  of  a  close  texture,  in  order  to  furnish 
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an  abundance  of  electricity.  So  far  as  I  have  had  an  opportunity  to 
judge,  I  infer  that  heavy  velvet  carpets  serve  this  purpose 
best.  Two  thicknesses  of  in-grain  carpeting  answer  very  well.  The 
effect  of  the  increased  thickness  is  obviously  to  improve  the  insula- 
tion of  the  carpet.  The  carpet  must  be  quite  dry,  and  also  the  floor 
of  the  room,  so  that  the  fluid  may  not  be  conveyed  away  as  soon  as 
it  is  excited.  This  will  not  generally  be  the  case  except  in  winter, 
and  in  rooms  which  are  habitually  kept  quite  warm.  The  most 
remarkable  cases  which  I  have  heard  of  in  New  York  have  been  of 
close,  weU  built  houses,  kept  very  warm  by  furnaces ;  and  the 
electricity  was  most  abundant  in  very  cold  weather.  In  warm 
weather,  only  feeble  signs  of  electricity  are  obtained.  The  rubber  on 
the  shoe  must  also  be  dry,  like  the  carpet,  and  it  must  be  rubbed 
upon  the  carpet  somewhat  vigorously." — Quoted  in  the  Aihenceum, 
No.  1196. 


EFFECTS  OF  ATMOSPHERIC  ELECTEICITY  UPON  THE  WIRES  OF  THE 
MAGNETIC  TELEGRAPH. 

The  Revue  Scientijique  for  December,  1849,  contains  an  interesting 
article  by  M.  Baumgartner  on  the  subject  of  the  Effects  of  Atmo- 
spheric Electricity  upon  the  Wires  of  the  Magnetic  Telegraph.  The 
following  are  the  most  interesting  of  his  results  : — 

1.  The  needle  rarely  coincides  with  the  point  wliich  is  determmed 
by  its  astatic  state  and  the  tension  of  its  suspension  thread ;  almost 
always  it  deviates  more  or  less  from  this  point,  which  proves  that  it 
is  influenced  by  an  electric  current. 

2.  The  variations  are  of  two  kinds ;  there  are  some  which  reach 
50°,  others  extend  over  J°  or  8°.  The  first  are  less  frequent ;  they 
differ  so  often  in  direction  and  intensity  that  it  is  impossible  to  de- 
duce a  law  for  them.  On  the  contrary,  the  small  deviations  appear 
connected  by  a  very  simple  law. 

The  observations  made  at  Vienna  and  at  Grratz  appear  to  show 
that,  during  the  day,  the  electric  currents  move  from  Vienna  and 
from  Gratz  to  Semmering,  which  is  more  elevated.  This  direction 
is  inverse  during  the  night.  It  appears  that  this  change  of  direc- 
tion takes  place  after  the  rising  and  setting  of  the  sun. 

3.  The  regular  current  is  less  disturbed  by  the  irregular  currents 
when  the  air  is  dry  and  the  sky  is  serene,  than  when  the  weather  is 
rainy. 

4.  In  general,  the  current  is  more  intense  with  short  than  with 
very  long  conductors  ;  often,  even,  the  current  of  the  longer  chain 
is  opposed  to  the  current  of  the  shorter  chain. 

Wliere  there  is  a  difference  of  intensity,  this  difference  is  far 
greater  tlian  that  which  could  originate  from  the  resistance  of  the 
longer  conductor. 

"V\Tien  the  sky  is  cloudy  and  tlie  weather  stormy,  tliere  are  fre- 
quently observed  in  the  electric  conductor  currents  which  are  sufii- 
ciently  intense  to  affect  the  telegraphic  indicators,  which  are,  how- 
ever, far  from  havmg  extreme  sensitiveness. 


ELECTPvICAL  SCIENCE. 


175 


When  they  were  placing  the  conducting  wires  of  the  Northern 
Telegraph  hue  from  Vienna,  the  workmen  frequently  complained  of 
a  kind  of  spasms  which  they  felt  in  handling  the  wires.  These 
spasms  ceased  as  soon  as  they  took  the  precaution  not  to  touch  the 
wires  with  naked  hands.  These  spasms  were  most  frequent  and  in- 
tense in  Styria,  the  highest  region  of  the  line.  Thus,  near  Kranich- 
feld,  a  workman  received  a  shock  sufficiently  violent  to  overturn 
him  and  paralyse  liis  right  arm. 

The  action  of  the  atmospheric  electricity  on  the  telegraphs  is 
stronger  on  the  approach  of  a  storm ;  and  not  unfrequently  the  wires 
themselves,  and  the  poles  which  support  them,  are  destroyed  by 
electric  discharges. 

M.  Baumgartrer  cites  several  examples  in  support  of  what  has 
just  been  said.  On  the  I7th  of  August  1849,  a  storm  which  had 
burst  forth  at  Ollmutz  extended  to  Frielitz  :  that  is  to  say,  to  a  dis- 
tance of  ten  miles.  A  workman  employed  at  this  latter  station,  in 
putting  up  the  wires  experienced  a  shock  wliich  overtm-ned  him, 
and  he  experienced  a  real  burn  of  the  fingers  which  touched  the 
wire.  At  this  time  the  sky  was  perfectly  serene  ac  Frielitz. — From 
the  Journal  of  the  f  ranklin  Institute  for  April,  1850. 


NEW  ELECTRICAL  MACHINE. 

Me.  W.  H.  Barlow,  F.R.S.,  in  the  FhilosopMcal  Magazine^  No. 
252,  says  :  "  The  higlily  electric  properties  of  gutta  percha  have  been 
commented  upon  by  Mr.  Faraday  ;  but  I  believe  it  is  not  generally 
known  that  tliis  material  afibrds  the  means  of  producing  in  a  very 
simple  manner  an  amount  of  electricity  as  great  as  that  of  the  com- 
mon electrical  machine. 

"  There  is  a  description  of  gutta  percha  sold  which  is  thinner  than 
common  paper,  about  three  feet  wide,  and  in  long  lengths.  If  a 
sheet  of  this  substance,  of  about  four  or  five  feet  superficial  area,  be 
laid  on  a  surface  or  held  against  the  wall  of  a  room,  rubbed  with 
the  hand  or  a  silk  handkerchief,  and  then  carefully  removed  by  the 
extreme  edges  and  held  suspended  in  the  air,  it  will  give  off  a  brush- 
like spark  of  several  inches  in  length  to  the  knob  of  any  conducting 
surface  presented  to  it. 

A  similar  effect  may  be  produced  by  causing  the  sheet  of  gutta 
percha  to  be  passed  once  over  one,  or  between  two,  rubbing  sur- 
faces." 

Mr.  Barlow  then  describes  the  requisite  conditions  ;  and  the  em- 
ployment of  the  effects  in  producing  a  cheap  and  simple  electrical 
machine,  consistmg  of  a  frame  carrying  two  wooden  rollers,  round 
wliich,  fitting  them  very  tightly,  is  made  to  pass  a  band  of  thin 
sheet  gutta  percha,  about  four  inches  wide.  There  are  two  cushions 
covered  with  silk,  and  connected  together,  so  as  to  press  the  gutta 
percha  at  their  upper  extremities,  and  opening  towards  their  lower 
extremities  at  an  angle  of  about  20°.  When  the  handle  of  the 
machine  is  turned,  causing  the  gutta  percha  band  to  pass  at  a  mo- 
derate velocity,  electricity  is  given  off'  at  about  tln-ee  or  four  inches 
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below  the  cushions ;  and  if  a  conductor  be  applied,  the  apparatus 
may  be  used  as  a  common  electrical  machine. 

The  quantity  of  electricity  developed  increases  with  the  surface  of 
gutta  percha  ;  and  from  the  energy  exhibited  by  so  small  a  band,  it 
is  evident  that  considerable  power  might  be  obtained  by  a  more  ex- 
tended application  of  this  material. 

Mr.  Barlow  observed  that  gutta  percha  may  be  excited  both  posi- 
tively and  negatively. 

If  a  strip  about  two  feet  long  and  two  inches  wide  be  laid  on  a 
surface  and  rubbed,  the  two  extremities  when  suspended  in  the  au' 
repel  each  other,  and  the  electricity  developed  is  that  termed 
"resinous."  But  if  the  strip  of  gutta  percha  be  folded  double  and 
rubbed,  the  upper  side  exhibits  "resinous,"  and  the  lower  side 
"  vitreous,"  electricity  ;  and  the  two  extremities  attract  each  other. 

After  writing  the  above,  John  Westmoreland,  one  of  the  work- 
men in  the  establishment  of  Mr.  Davis,  optician,  at  Derby  (where 
the  apparatus  above  described  was  made),  constructed  a  gutta 
percha  electrical  machine,  similar  in  principle,  but  with  several  im- 
provements. 

In  this  machine,  a  thicker  description  of  gutta  percha  band  is  em- 
ployed. The  upper  and  lower  rollers  are  of  equal  diameter ;  and 
the  rubbers,  which  are  brushes  of  bristles,  four  in  number,  are 
placed  outside  the  band  and  opposite  to  the  axis  of  each  roller. 

A  double  conductor  connected  by  a  curved  brass  rod  passing  over 
the  top  of  the  machine  is  applied,  similar  in  form  to  the  conductor 
of  the  plate-glass  machines  ;  and  there  is  an  ingenious  tightening  ap- 
paratus, to  correct  the  expansion  and  contraction  of  the  gutta 
percha  band. 

The  machine  is  exceedingly  handsome  in  appearance ;  and  the 
employment  of  the  thicker  gutta  percha  removes  the  difficulty  ex- 
perienced in  the  former  apparatus  from  the  band  becoming  folded. 

The  band  is  about  four  inches  wide ;  and  the  electricity  given  off 
appears  to  be  of  higher  intensity  ;  and,  under  favourable  states  of  the 
weather,  nearly  as  much  in  quantity  as  that  of  an  ordinary  plate- 
glass  machine. 

Tlie  improvements  above  described  are  all  due  to  John  West- 
moreland;  and  this  machine  (which  is  beautifully  finished,  and  is 
intended  for  the  Exhibition  of  1851)  is  the  result  of  his  labours  after 
the  usual  hours  of  work  in  Mr.  Davis's  establishment. 


bain's  electeic  clock. 
This  Clock  is  enclosed  in  a  neat  oak  case,  about  4|  feet  in  height, 
and  1  foot  4  inches  wide.  Its  face  is  of  ample  dimensions,  veiy 
plain  in  appearance,  and  furnished  with  second,  minute,  and  hour 
hands,  in  all  respects  similar  to  those  of  the  usual  construction. 
The  pendulum  is  the  same  length  as  that  of  an  ordinary  old-fashioned 
eight-day  clock.  Here,  however,  analogy  ceases.  It  is  true,  there 
are  some  wheels  and  pinions  to  move  the  hands,  and  give  the  usual 
indications  of  the  divisions  and  progress  of  time.    These  are  few  in 
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number,  and  do  their  work  in  a  manner  totally  different  from  the 
wheels  in  other  kinds  of  clocks.  The  electric  clock  has  neither 
weight  nor  spring,  nor  power  of  any  other  kind,  within  itself,  to 
keep  it  in  motion ;  and  it,  therefore,  never  requires  winding  up. 
The  terms  employed  to  denote  important  parts  of  common  clocks 
are  inapplicable  to  this.  Thus,  the  escapement  of  a  clock  implies 
some  contrivance  by  which  the  motive  power  is  permitted  to  escape  ; 
that  is,  to  expend  its  force  in  such  equal  quantity,  and  at  such 
exactly  equal  intervals,  that  the  motion  of  the  hands  shall  be  uni- 
form so  long  as  the  power  is  maintained.  As  the  going,  or  main- 
taining, power  of  the  electric  clock  is  entirely  independent  of  tlie 
machinery,  there  is  no  necessity  for  an  escapement. 

There  are  two  very  fine  copper  wires  fixed  in  the  angles  of  the 
clock-case,  which  communicate  with  similar  wires  at  the  back  ol 
the  pendulum-bar,  and  are  thence  continued  to  a  coil  (helix)  of  the 
same  kind  of  wire,  surrounding  an  armature  of  soft  iron,  and  the 
whole  of  which  is  inclosed  in  a  circular  brass  box.  This  box  con- 
stitutes what  is  usually  termed  the  bob  of  the  pendulum  ;  but  whilst 
it  answers  that  purpose,  it  performs  another  and  most  important 
duty  as  an  electro-magnet.  The  box  is  hollow  in  the  dhection  of 
its  axis,  and  the  cavity  thus  formed  admits  of  the  insertion  of  two 
sets  of  permanent  magnets,  whose  similar  poles  are  placed  near  to, 
but  not  in  contact  with,  each  other.  These  magnets  are  kept  in 
their  places  by  being  inclosed  in  brass  boxes  secured  to  the  sides  of 
the  clock-case.  The  pendulum  is  so  adjusted  that  it  has  perfect 
freedom  of  motion  ;  in  its  oscillations,  passing  and  repassing  the 
poles  of  the  magnets  just  mentioned. 

Leaving  the  clock  for  a  few  minutes,  we  observe  two  copper  wires, 
the  ends  of  which  are  in  contact  with  those  within  the  case.  Con- 
tinuing their  course  along  the  wall,  these  wires  pass  out  of  doors, 
descend  below  the  surface  of  the  earth,  and,  at  a  short  distance 
from  the  house,  are  connected,  one  with  a  few  bushels  of  coke,  and 
the  other  with  five  or  six  plates  of  zinc.  These  materials  are  buried 
in  a  hole  in  the  earth, — say  about  4  feet  square,  and  5  feet  deep.  The 
coke  is  placed  at  the  bottom,  with  a  layer  of  earth  above  it,  and  the 
zinc  plates  are  laid  thereon  ;  the  whole  being  covered  up  and  form- 
ing a  galvanic  battery.  Herein  consists  the  power  which  imparts 
motion  to  the  clock.  A  current  of  electricity  is  induced  by  the 
coke  and  zinc,  which,  although  of  very  low  intensity,  is  unlimited  as 
to  the  quantity.  The  pendulum  being  set  in  motion,  and  the  cur- 
rent of  electricity  through  the  wires  established,  a  beautifid  arrange- 
ment of  simple  mechanism  immediately  comes  into  operation,  by 
means  of  which  the  circuit  is  broken  and  renewed  at  each  alternate 
oscillation.  This  is  effected  by  a  thin  bar  of  steel,  the  points  of 
which,  shaped  hke  lancets,  work  upon  agate  bearings.  The  current 
of  electricity  is  transmitted  through  the  bar,  which  is  set  in  motion 
by  the  pendulum  every  time  one  of  the  points  passes  over  the  con- 
ducting wire.  The  combined  agencies  of  galvano-electricity,  electro- 
magnetism,  and  permanent  magnetism,  are  thus  made  to  produce  an 
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uniform  and,  so  to  speak,  perpetual  motion  of  the  pendulum  ;  and 
we  obtain  a  time-measurer  of  such  extraordinary  accuracy,  that  it 
is  beheved  to  bear  comparison,  in  this  respect,  with  the  best  con- 
structed chronometers.  Let  it  be  observed,  that  the  electric  clock 
has  nothing  within  itself  for  putting,  or  keeping,  the  hands  in 
motion.  The  power  comes  from  outside  the  house,  is  communicated 
to  the  pendulum,  and  by  the  pendulum  to  the  wheels.  These  are 
small  in  size  and  few  in  number,  and  have  nothing  to  do  but  to  turn 
upon  their  bearings.  There  is  no  pulling,  or  pushing,  or  straining 
of  any  kind,  and  therefore  the  least  possible  amount  of  wear.  The 
clock  here  referred  to  has  been  going  since  March  1847.  Its  rate  is 
uniform,  and  its  fidehty  as  a  time-measurer  is  one  of  its  most  re- 
markable properties.  The  battery  has  never  been  touched  or  looked 
at  since  it  was  made.  Its  power  is  in  no  way  affected  by  atmo- 
spheric changes,  whether  of  heat  or  cold,  moisture  or  dryness. 

If  it  be  desired  to  have  other  clocks  in  different  parts  of  the 
house,  that  above  described  requires  only  to  be  connected  with  them 
by  a  copper  wire,  and  the  circuit  completed  to  the  battery,  when 
they  will  all  be  kept  gomg  by  the  motion  of  one  pendulum,  and  all 
record  exactly  the  same  time. 

Such  is  the  Electric  Clock,  invented  by  Mr.  Alexander  Bain,  ot 
Edinburgh, — a  gentleman  deservedly  known  in  the  scientific  world 
for  his  successful  labours  in  connection  with  the  Electric  Telegraph. 
— Mr.  Rutter,  in  the  Mechanics^  Magazine,  No.  1416. 


THE  ELECTRIC  LIGHT. 

On  January  7,  there  was  an  exhibition  at  Crosby  Hall  of  Mr. 
Staite's  Electric  Light,  which  demonstrated  more  decisively  than 
has  ever  yet  been  done,  the  capability  of  its  apphcation  to  domestic 
and  public  illuminating  purposes.  Mr.  Staite  made  use  of  a  regu- 
lating magnet  on  the  plan  fully  described  in  the  Mechanics'  MagazinSy 
vol.  i.,  p.  48  ;  and  most  admirably  did  it  perform  its  functions.  In 
addition  to  the  advantage  of  being  self-acting,  this  apparatus  is  so 
sensitive  of  the  slightes-t  variation  in  the  electric  current,  and  so 
instantaneous  in  its  controlling  action,  that  no  unsteadiness  of  light 
is  perceptible.  Mr.  Staite  also  exhibited  a  small  iridium  lamp,  in 
which  the  illuminating  medium  was  composed,  as  the  name  indicates, 
of  iridium ;  and  which  appeared  to  be  particularly  applicable  to 
domestic  and  other  purposes  where  a  very  powerful  light  is  not 
required,  but  one  that  will  last  long  without  attention,  and  be  of 
little  cost.  Another  lamp,  in  wliich  carbon  points  were  employed 
for  producing  the  light,  was  subsequently  exhibited ;  and  certainly 
for  steadiness  and  brilliancy  it  surpassed  every  other  known  artificial 
liglit — so  powerful,  indeed,  that  the  eye  could  not  look  upon  it 
without  being  painfully  fatigued.  To  counteract  this  to  some  ex- 
tent, it  was  inclosed  in  an  enamelled  glass  globe  of  about  24  inches 
diameter,  which  appeared  as  an  enormous  globe  of  pure  and  brilHant 
white  light.  There  can  be  little  doubt  that  ere  long  we  shall  see 
gas  and  oil-lighting,  with  all  their  attendant  evils  of  blacks,  heat, 
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&c.,  replaced,  at  least  in  all  large  public  buildings  and  thoroughfares, 
by  the  electric  hght. 

The  above  has  been  communicated  to  the  Mechanic^  Magazine^ 
No.  1379,  by  an  accredited  Correspondent ;  to  which  the  Editor 
adds  : — "  It  does  appear  from  it,  that  all  the  difficulties  of  the  case 
have  at  length  been  really  surmounted,  and  an  actual  electric  lamp 
produced,  which  gives  a  steady,  enduring,  and  most  brilhant  hght, 
without  any  perceptible  flickering  or  intermission." 

An  experiment  has  been  made  in  the  cliemical  lecture-room  of 
the  Polytechnic  Institution,  in  the  presence  of  a  select  party  of 
scientific  persons,  to  test  the  power  of  the  voltaic  light  for  which 
Mr.  Allman  has  obtained  patents,  and  to  prove  that  the  light  could 
be  kept  up  continuously.  The  residt,  as  far  as  the  experiment  went, 
was  satisfactory  ;  the  hght  continuing  without  intermission  to  dif- 
fuse the  most  brilhant  rays  for  several  hours.  This  is  considered  a 
great  advance  in  electric  hghting,  as  in  former  experiments  the 
spark  has  been  intermittent  and  flickering.  It  was  stated  that  the 
expense  of  lights  of  this  class  would  be  less  than  the  expense  of 
gas,  even  at  the  reduced  rate ;  and  that  in  the  event  of  the  inven- 
tion beuig  brought  into  general  use  its  expense  would  be  greatly 
diminished.  The  brilhancy  was  of  extreme  intensity.  We  have 
reason  to  beheve  that  Mr.  Allman' s  hght  was  more  steady  than  that 
of  Messrs.  Staite  and  Petrie  ;  bat  the  cost  is  a  question  which  has 
never  yet  been  fairly  met.  The  best  way  of  meeting  the  assertion 
that  the  Hght  can  be  produced  at  a  less  cost  than  gas,  is  to  fix  the 
patentees  to  lighting  the  Parks  during  next  year  for  a  sum  under 
that  at  which  it  would  be  most  readily  done  by  any  of  the  gas  com- 
panies.— Athenceum^  No.  1205. 


IMPEOVEMENTS  IN  ELECTEIC  TELEaEAPHS. 

Peofessoe  Moese  has  patented  certam  improvements,  which, 
he  states,  consist,  1st.  In  the  application  of  the  decomposing  eflects 
of  electricity,  produced  from  any  known  generator  of  electricity, 
to  the  marking  of  the  signs  for  numerals,  or  letters,  or  words,  or 
sentences,  invented  and  arranged  by  me,  and  secured  by  patent 
bearing  date  June  20th,  1840,  re-issued  January  15th,  1846,  and 
again  re-issued  June  13th,  1848,  or  their  equivalents,  through  a  single 
circuit  of  electrical  conductors.  2d.  In  the  mode  of  applying  this 
decomposition,  and  the  machinery  for  that  purpose.  3d.  In  the 
apphcation  of  the  bleaching  qualities  of  electricity  to  the  printing  of 
any  desired  characters. 

The  patentee  claims  —  "  1st.  The  use  of  a  single  circuit  of  conduc- 
tors for  the  marking  of  my  telegraphic  signs,  already  patented,  for 
numerals,  letters,  words,  or  sentences,  by  means  of  the  decomposing, 
colouring,  or  bleaching  effects  of  electricity,  acting  upon  any  known 
salts  that  leave  a  mark  as  the  result  of  the  said  decomposition,  upon 
paper,  cloth,  metals,  or  other  convenient  and  known  markable  ma- 
terial. 

"  2d.  The  combination  of  machinery  as  described,  by  which  any 
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two  metallic  points,  or  other  known  conducting  substance,  broken 
parts  of  an  electric  or  galvanic  circuit,  having  the  cliemicaUj  pre- 
pared material  in  contact  with  and  between  them,  may  be  used  for 
the  purpose  of  marking  my  telegraphic  characters,  already  patented 
in  letters  patent,  dated  20th  of  June,  1840  ;  in  the  first  re-issue,  15th 
of  January,  1846;  and  second  re-issue,  13th  of  June,  1848." 


ELECTRO-CHEMICAL  TELEGRAPHS. 

This  invention,  patented  by  Messrs.  Westbrook  and  Rogers,  of 
the  United  States,  is  stated  to  consist  in  recording  telegraphic  sio-ns 
on  a  metallic  surface,  connected  with  the  earth  by  a  wire  conductor 
at  one  end,  and  to  a  galvanic  battery  and  the  earth  at  the  other  end 
of  the  circuit,  by  the  use  of  acidulated  water  or  other  fluid  inter- 
posed between  the  point  of  the  usual  wire  conductor  leading  from 
the  operating  apparatus  connected  with  a  galvanic  battery  of  the 
ordinary  construction,  and  the  metallic  surface,  by  which  the  use  of 
paper  is  dispensed  with  ;  time  hemg  also  saved  in  not  having  to 
moisten  the  chemically  prepared  paper  when  it  becomes  too  dry  for 
use,  and  in  having  the  telegraphic  signs  more  clear  and  distinct  on 
the  metallic  surface  than  on  the  paper  ;  and  in  avoiding  the  incon- 
venience arising  from  the  fumes  from  the  chemicals  employed  in  pre- 
paring the  paper,  with  evils  arising  from  the  corrosion  of  instru- 
ments, and  in  annoyance  to  the  operators  in  preparing  and  using 
cliemical  paper  and  other  inconveniences. 

The  patentees  claim  recording  telegraphic  signs  on  the  surface  of 
a  revolving  metaUic  cylinder  plate,  or  other  equivalent  surface,  by 
means  of  an  acidulated  hquid  or  sahne  solution,  or  water  held  be- 
tween the  point  of  the  wire  conductor  and  the  metallic  recording 
surface,  by  means  of  a  non-conducting  porous  substance  contained 
in  a  glass,  or  other  non-conducting  reservoir,  in  which  the  recording 
fluid  is  contained,  to  which  the  electric  current  from  a  battery  is 
applied  by  means  of  any  of  the  known  forms  of  manipulators  "and 
anvils  used  for  making  and  breaking  the  circuit ;  the  recording  fluid 
being  applied  to  the  metalhc  recording  sm*face  substantially  in  the 
manner  herein  fully  set  forth,  by  M^hich  the  use  of  every  description 
of  paper  is  dispensed  with,  tliereby  saving  a  great  expense  in  tele- 
graphing. 


bain's  ELECTRIC  TELEGRAPH. 

An  experiment  has  been  made  in  Paris,  at  the  Elysee,  by  order 
of  the  President  of  the  RepubUc,  with  the  Electric  Telegraph  of  Mr. 
Bain.  The  telegraph  was  fixed  up  in  the  grand  saloon  of  the  Pa- 
lace. Mr.  Bain,  the  inventor,  was  accompanied  by  Mr.  Macdougail, 
by  Mr.  \\  ilkinshaw,  and  by  Dr.  Lardner.  The  President  was  attended 
by  the  Minister  of  the  Interior,  his  clief'du  cabinet^  &c.  M.  Leverrier,  of 
the  Institute,  who  has  taken  great  interest  in  the  invention  of  Mr.  Bain, 
and  who  had  been  present  when  the  telegraph  conveyed  a  long  dis- 
patch to  Lille  and  back,  a  distance  of  325  English  miles,  in  less  than 
one  minute,  explained  the  process  to  the  President  of  the  Repubhc. 
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As  another  instance  of  the  extraordmary  powers  of  this  telegraph, 
we  may  mention  that,  in  the  presence  of  the  President  of  the  Re- 
pubhc,  a  dispatch,  containing  1,327  letters,  was  conveyed  in  the 
space  of  55  seconds,  being  at  the  rate  of  nearly  1,500  letters  per 
minute. —  Galignam^s  Messenger. 


THE  SUBMAEINE    ELECTEIC    TELEGEAPH    BETWEEN  ENGLAND  AND 
EEANCE. 

The  long-promised  experimental  operations  for  establishing  a  Te- 
legraphic Communication,  by  means  of  wires  sunk  in  the  Channel, 
between  Dover  and  Calais,  were  commenced  at  Dover  on  Tuesday,  the 
27th  August.  At  one  o'clock,  the  steamer,  Goliath^  was  in  readi- 
ness, steam  up,  at  Dover  Harbour,  to  start  across  the  Channel,  with 
all  the  necessary  apparatus  and  machinery  on  board,  and  a  crew  of 
about  thirty  men,  consisting  of  pilots  and  sailors,  under  the  super- 
intendence of  Messrs.  Jacob  Brett,  W.  Reid,  C.  J.  WoUaston,  C.E., 
F.  Edwards,  and  others.  Between  the  paddle-wheels,  in  the  centre 
of  the  vessel,  was  a  gigantic  drum,  or  wheel,  nearly  15  feet  long  and 
7  feet  in  diameter,  weighing  7  tons,  and  fixed  on  a  strong  frame- 
work. Upon  it  was  coiled  up  in  close  convolutions  about  thirty 
miles  of  telegraphic  wire,  in  a  covering  of  gutta  percha  half  an  inch 
in  diameter.  The  point  proposed  to  be  reached.  Cape  Grrinez,  the 
nearest  landmark  to  the  Enghsh  coast,  and  between  Calais  and 
Boidogne,  is  a  distance  of  21  miles  :  so  that  a  surplus  supply  of  nine 
miles  of  wire  was  held  in  reserve  for  the  purpose  of  slackening.  The 
intention  was  to  steam  out  at  five  miles  an  hour,  to  pay  out  pro- 
gressively the  whole  extent  of  telegraphic  tackle,  and  to  imbed  the 
wire  in  the  bottom  of  the  sea  by  means  of  leaden  clamps,  of  which 
there  were  some  hundreds  on  board,  of  20  lbs.  and  25  lbs.  in  weight. 
The  vessel  was  provisioned  for  the  day,  and  Captain  Bullock,  of 
her  Majesty's  steam-ship  Widgeon^  caused  the  tract  of  the  navigation 
to  be  marked  in  as  direct  a  route  as  possible,  by  placing  a  series  of 
pilot  buoys  with  flags  on  the  route  ;  besides  being  prepared  to  ac- 
company the  experimental  cruise  with  his  own  vessel  as  a  tender. 
The  connecting  wires  were  placed  in  readiness  at  the  Grovemment 
Pier  in  Dover  harbour,  and  hkewise  at  the  Cape,  where  they  ran  up 
the  face  of  the  acclivity,  which  is  124  feet  above  sea-mark.  The 
necessary  batteries  and  manipulators  were  aU  on  board,  but  as  a 
gale  and  rolling  sea  unexpectedly  sprung  up  over  a  previously  com- 
paratively calm  sea,  it  was  deemed  unadvisable  by  the  experimenter 
to  venture  out,  and  the  operation  was  adjourned.  Some  interesting 
experiments,  however,  were  made  on  a  small  scale,  to  show  the 
practicabihty  of  the  plan.  A  mile  of  wire  was  paid  out  ofi"  deck 
from  the  pier,  to  Shakspeare's  Cliff,  and  the  sinking  process  was 
proved  to  be  practicable  of  performance.  A  communication  to  the 
following  effect  was  also  sent  through  24  miles  of  wire  : — "  Printed 
by  Electric  Telegraph,  on  board  the  Goliath  steam-boat." 

On  Wednesday  morning  the  experiment  was  renewed,  with  com- 
plete success.    The  Goliath  started  from  Dover  at  half-past  10 


182 


TEAE-BOOK  OF  FACTS. 


o'clock,  provisioned  for  the  day,  with  a  crew  of  about  thirty  men, 
and  proceeded  at  a  rate  of  about  four  miles  per  hour,  preceded  by 
the  Widgeoti^  Captain  Bullock,  E.N.,  as  pilot,  who  had  caused  the 
track  in  a  direct  line  to  Cape  Grrinez  to  be  marked  by  buoys  and 
flags  on  staves.  The  wire  continuously  streamed  out  ;  and  at  every 
sixteenth  of  a  mile  a  leaden  clamp  or  weight,  before  mentioned, 
was  securely  riveted  on,  to  secure  it  at  the  bottom  ol  the  sea.  In- 
teresting salutations  were  kept  up  hourly,  during  the  progress  of  sub- 
merging the  wire,  between  the  gentlemen  on  board  and  Mr.  John 
Brett. 

The  sea  at  Dover  is  about  30  feet  deep,  increasing  as  the  track 
proceeds  to  about  30  fathoms,  or  180  feet,  which  is  the  greatest 
depth,  except  in  mid-channel,  where  there  is  a  point  called  the 
Bidge,  and  another  the  Yarn,  both  shallows,  and  dreaded  by  navi- 
gators— one  17  miles  in  length,  and  the  other  12.  Between  these 
there  is  a  deep  submarine  valley,  surrounded  by  shifting  sands,  in 
which  ships  lose  their  anchors,  and  fishermen  their  nets. 

On  nearing  Cape  Grinez,  the  soundings  become  very  rugged,  and 
the  coast  dangerous ;  but  by  steady  and  cautious  manipulation,  the 
Goliath  delivered  her  cargo  of  wire  to  be  safely  connected  with  the 
end  of  the  tubing  which  had  been  laid  at  Cape  Grinez,  and  run  uyj 
the  cliff  to  a  temporary  station  at  its  summit.  This  was  completed 
the  same  evening,  and  every  accommodation  was  afforded  by  the 
persons  at  the  lighthouse,  in  the  use  of  lanterns  and  lamps,  so  that 
at  nine  o'clock  (the  28th  of  August)  the  following  message  was 
printed,  in  legible  Boman  letters,  upon  a  long  strip  of  paper,  by 
telegraph,  in  the  station  on  the  French  coast  : 

THE  MESSAGE. 

"Cape  Grinez,  Coast  of  France :  half-past  eight,  p.m. 
"  [By  Submarine  Telegraph.] 

"  The  Goliath  has  just  arrived  in  safety ;  and  the  complete  con- 
nexion of  the  underwater  wire  with  that  left  at  Dover  this  morning 
is  being  run  up  the  face  of  the  clifi*.  Complimentary  interchanges 
are  passing  between  France  and  England  under  the  straits,  and 
through  it  for  the  first  time.  The  French  mail,  ut  wos  est^  may  not 
arrive  at  Dover  at  the  time  of  going  to  press  ;  but  in  a  short  time, 
on  the  necessary  arrangements  being  complete,  Paris  news  and 
closing  prices  at  the  Bourse  will  be  communicated  by  a  mail  that 
sets  time  and  detention  at  defiance." 

This  triumph  was,  however,  but  of  short  duration  ;  for  in  a  letter 
dated  Dover,  September  4,  it  was  stated  the  wire  so  successfidly 
submerged  in  the  preceding  week  had  been  cut  asunder  among  the 
rocks  at  Cape  Grinez,  where  the  physical  configuration  of  tlie  French 
coast  had  been  found  unfavourable  for  it  as  a  place  of  holdfast  or 
fixture.  All  communication  between  coast  and  coast  consequently 
became  suspended.  The  precise  point  where  the  breakage  took 
place  is  200  yards  out  at  sea,  and  just  where  the  twenty  miles  of 
electric  line  that  had  been  paid  out  from  Dover  joined  on  to  the 
leaden  tube,  designed  to  protect  it  from  the  surge  beating  against 
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the  beach,  and  which  served  the  purpose  of  conveying  it  up  the 
front  of  the  cliif  to  the  telegraph  station  on  the  top.  This  leaden 
conductor,  it  would  appear,  was  too  soft  to  resist  the  oscillation  of 
the  waves  :  hence  it  became  detached  from  the  coil  of  gutta  percha 
wire  that  was  thought  to  have  been  safely  encased  in  it.  The  oc- 
currence was,  of  course,  quickly  detected  by  the  sudden  cessation  of 
the  series  of  commmiications  that  had  been  sustahied  since  the  first 
sinking  of  the  electric  cable  between  Dover  and  Cape  Grinez  ; 
though  at  first  it  was  a  perplexing  point  to  discover  at  what  precise 
spot  the  wire  was  broken  or  at  fault.  Tliis,  however,  was  done  by 
hauling  up  the  line  at  intervals,  which  disclosed  the  gratifying  fact 
that  since  its  first  sinking  it  had  remained  m  situ  at  the  bottom  of 
the  sea,  in  consequence  of  the  leaden  weights  or  clamps  that  were 
strung  to  it  at  every  16th  of  a  mile.  The  operation  was  accom- 
plished by  Messrs.  Brett,  Reid,  Wollaston,  and  Edwards,  who  at- 
tended to  the  management  of  the  telegraph  without  intermission, 
and  who,  with  their  stafi",  removed  the  wire  to  a  point  nearer  Calais, 
where,  from  soundings,  it  has  been  ascertained  that  there  are  no 
rocks,  and  the  contour  of  the  coast  is  favourable.  The  experiment, 
as  far  as  it  went,  proved  the  possibility  of  the  gutta  percha  wire  re- 
sisting the  action  of  the  salt  water ;  the  fact  of  its  being  a  perfect 
water-proof  insulator  ;  and  that  the  weights  on  the  wire  were  suf- 
ficient to  prevent  its  bemg  drifted  away  by  the  currents,  and  to  sink 
it  in  the  sands. 

Meanwhile,  arrangements  are  in  progress  for  the  relaying  of  the 
telegraph  more  securely ;  and,  in  our  next  volume,  we  hope  to  have 
to  record  the  complete  success  of  the  project.  All  the  ingenuity  of 
its  promoters  is  at  work  to  be  prepared  to  meet  tlie  emergency.  Of 
currents  it  may  be  stated  that  there  is  no  fear  ;  since  it  has  been  as- 
certained that  at  certain  fixed  fathoms,  even  in  the  rapids  of  the 
Mississippi  or  at  the  Menai,  there  are  none  below  three  or  four 
fathoms,  and  that  at  five  fathoms  there  is  calm  water.  In  order  to 
meet  all  existing  or  conjectured  difficulty,  the  character  of  the  un- 
dertaking, so  far  as  its  magnitude  and  solidity  are  concerned,  will 
now  be  altered.  The  electric  wire,  thin  as  a  lady's  staylace  in  itself, 
will  now  be  incased  either  in  a  5-in.  or  a  10-in.  cable  of  the  diameter 
of  those  that  placed  the  Britannia  tubes  in  position,  and  these  will 
be  submerged  by  the  aid  of  enormous  weights.  The  wire  will  be 
imbedded  in  this  gigantic  coil  or  cable,  composed  of  what  is  called 
whipped  plait  with  wire  rope,  all  of  it  chemically  prepared,  so  as  to 
protect  it  from  rot,  and  kyanised  ;  the  whole  to  be  chained  down, 
as  it  were,  as  the  rails  are  on  a  railway,  by  the  gravitation  of  the 
huge  weights  in  the  bottom  of  the  sea. 


THE  COPYING  ELECTRIC  TELEGRAPH. 

This  ingenious  application  of  the  Electric  Telegraph  is  the  inven- 
tion of  Mr.  F.  C.  Bake  well,  of  Hampstead. 

The  arrangement,  by  means  of  which  the  copying  process  is  per- 
formed, is  extremely  simple.    The  messages  to  be  transmitted  are 
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written  on  tinfoil,  with  sealing-wax  varnish,  and  are  then  applied  to 
a  cyUnder  on  the  transmitting  instrument.  A  metal  stile  connected 
with  the  voltaic  battery  presses  hghtlj  on  the  writing  ;  and,  as  the 
cylinder  revolves  by  the  mfluence  of  a  weight,  the  metal  point  is 
carried  by  a  fine  screw,  on  wliich  it  traverses,  from  the  top  to  the 
bottom  of  the  hnes  of  writing.  By  this  arrangement,  the  stile 
passes  several  times  over  each,  but  in  different  parts,  of  the  letters. 
The  receiving  instrument  resembles  the  transmitting  one ;  but  on 
the  cylinder  of  that  instrument,  paper  moistened  with  a  solution  of 
prussiate  of  potass  and  diluted  muriatic  acid  is  applied,  and  the 
metal  stile  consists  of  a  piece  of  fine  steel  wire.  The  electric  current 
from  the  positive  pole  of  the  voltaic  battery  is  conducted  by  a  com- 
municatmg  wire  to  the  steel  point,  and  passes  through  the  paper  to 
complete  the  voltaic  circuit.  The  action  of  the  electricity,  when  the 
current  is  passing,  decomposes  the  muriatic  acid,  and,  the  steel 
combining  with  the  chlorine  of  the  acid,  a  deposition  of  iron  takes 
place  on  the  paper,  which  is  instantly  converted  into  prussian  blue 
by  the  prussiate  of  potass.  By  this  arrangement,  therefore,  the 
steel  point  of  the  receiving  cy Under  draws  a  succession  of  blue  lines 
spirally  over  the  paper  when  the  electricity  is  passing  tln-ough  it ; 
but  when  the  electric  current  is  interrupted  by  the  varnish  writing, 
over  which  the  point  of  the  transmitting  cylinder  is  continually 
passing,  the  electric  cm'rent  is  momentarily  interrupted,  and  the 
marking  ceases.  The  small  intervals  caused  by  the  cessation  of 
marking,  where  the  varnish  interposes,  produces  an  exact  copy  ol 
the  written  message  on  the  paj^er,  the  letters  appearing  nearly  white, 
on  a  ground  composed  of  blue  lines  drawn  very  closely  together. 

It  is  essential  to  the  success  of  the  process  that  the  two  separate 
instruments  should  rotate  exactly  together,  otherwise  the  receiving 
paper  would  present  a  confusion  of  marks,  instead  of  legible  writing, 
for  the  different  parts  of  each  letter  would  be  marked  irregularly. 
To  produce  the  synchronous  movement,  Mr.  Bakewellhas  contrived 
an  electro-magnet  regulator,  by  which  means  the  effect  may  be  pro- 
duced at  whatever  distance  the  instruments  may  be  apart.  The 
elec  ro-magnet  regulator  my  be  applied  in  several  ways.  The  plan 
that  would  be  adopted  in  practice  is  to  make  and  break  contact  with 
separate  batteries  that  work  the  electro-magnets,  by  means  of  pen- 
dulums actuated  by  clock-work.  Each  instrument  would  have  a 
separate  pendulum  and  electro-magnet ;  and  each  time  that  the 
electro-magnet  is  brought  into  action  by  the  pendulums  striking 
against  fine  springs,  the  keepers  of  the  electro-magnets  act  as  detents 
or  projections  on  one  of  the  wheels,  and  thus  regulate  the  instru- 
ments by  retarding  them  ;  so  that  at  every  beat  of  tlie  pendulum 
the  instruments  are  made  to  correspond.  Another  mode  of  apply- 
ing the  electro-magnet  regulator  is  to  make  and  break  contact  by 
means  of  a  small  wheel  on  the  transmitting  instrument,  and  to  em- 
ploy one  electro-magnet,  which  retards  the  receiving  instrmnent  by 
the  action  of  the  transmittino-  one  ;  the  former  being  weighted  to  ro- 
tate rather  faster  than  the  latter,  when  not  checked  by  the  retarding 
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magnet.  Tlie  latter  plan  of  regulating  the  instruments  is  best 
adapted  for  the  temporary  adjustment  of  a  lecture-room.  In  order 
to  adjust  the  instruments  when  at  a  distance,  so  as  to  know  exactly 
how  much  weight  to  apply  to  each,  Mr.  Bakewell  employs  what  he 
terms  a  guide  line,  which  consists  merely  of  a  narrow  strip  of  paper 
pasted  across  the  cylinder  of  the  transmitting  instrument.  By  this 
means,  the  distant  operator  at  the  receiving  instrument  can  ascertain 
with  the  greatest  exactness  how  much  it  is  gaining  or  losmg  ;  and, 
by  adding  or  taking  away  weights,  he  may  bring  the  movements  of 
the  two  instruments  to  correspond  as  closely  as  clock  mechanism, 
without  the  use  of  the  electro-magnetic  regulator,  can  do,  and  with 
as  much  facility  as  if  both  instruments  were  together. 

The  number  of  times  absolutely  requisite  to  pass  over  each  hne  of 
writing  to  make  the  copy  legible,  is  six  ;  but  when  the  screw  is  fine, 
and  the  writing  large,  the  point  passes  over  a  greater  number  of 
times  to  bring  out  the  forms  of  the  whole  letters.  The  rapidity  with 
which  the  copying  may  be  done  depends  in  a  great  measure  on  the 
smallness  of  the  writing.  Specimens  of  round-hand  which  we  saw 
were  taken  at  the  rate  of  140  letters  per  minute,  with  a  single  mark- 
ing point ;  but  Mr.  Bakewell  states  that  he  has  copied  300  letters 
within  the  minute,  and  he  expects  to  be  able  to  do  at  least  500  with 
instruments  properly  adapted  for  quick  writing. — Illustrated  London 
News,  No  456.^ 


NEW  VOLTAIC  BATTEEY. 

Peof.  H.  E,einsch,  in  the  Jahrhuch  of  Practical  Pharmacy,  de- 
scribes a  New  Yoltaic  Battery  of  considerable  power  without  the  use 
of  any  exciting  metal.  A  common  porous  cell  is  filled  with  pow- 
dered coke,  into  which  is  fixed  a  rod  of  coke  for  conducting  the 
current.  This  porous  cell  is  placed  in  a  jar  or  glass,  wliich  is  then 
filled  with  coarse  bruised  coke,  to  which  is  also  connected  a  rod  of 
the  same  material.  The  coke  in  the  inner  cell  is  moistened  with 
nitnc  acid, — that  in  the  external  one  vdth  a  satin"ated  solution  of 
common  salt :  conducting  wires  being  attached  to  the  coke  cyhnders, 
a  tolerably  strong  current  is  indicated.  Dr.  E-einsch  has  rendered 
a  small  electro-magnet  sufficiently  magnetic  by  this  current  to  sus- 
tain half  a  pound  ;  but  a  large  electro-magnet  was  not  affected  by  it. 
The  spark  and  shock  have  been  very  decidedly  obtained  from  a  single 
compound  cell ;  and,  from  the  indications  afforded,  we  may  hope 
to  obtain  much  greater  power  at  a  small  cost  of  material. — Atheyiceum, 
No.  1185. 


TEEEESTEIAL  MAGNETISM. 

On  March  15,  the  Astronomer-Royal  read  to  the  Royal  Institu- 
tion (H.R.H.  Prince  Albert,  Vice-Patron,  in  the  chair),  an  im- 
portant paper  "  On  the  present  State  and  Prospects  of  the  Science 
of  Terrestrial  Magnetism."    The  subject  of  the  lecture  is  not  the 

*  vSee  also  a  description  of  Mr.  Bakewell's  patent  of  this  invention  in  tl  e 
Year-book  of  Facts ,  1849,  p.  161. 
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exhibition  of  new  and  successful  experiments,  but  the  indication  of 
trains  of  scientific  reseach,  in  which,  at  present,  all  is  doubtful  and 
difficult.  We  have  not  room  for  the  means  employed  ;  but  pass  on 
to  the  general  character  of  the  results,  pointed  out  by  the  lecturer. 

As  regards  the  mean  or  average  determinations  (omitting- the  slower  secular 
changes,  and  deferring  for  a  moment  the  rapid  changes),  nearly  all  collectors 
of  results  for  declination,  from  the  time  of  Halley,  had  conceived  the  ex- 
istence of  four  magnetic  poles :— two  (the  Hudson's  Bay  pole  and  the  Aus- 
tralian pole)  having  been  nearly  reached  by  voyagers  ;  and  two  (the  Siberian 
pole  and  the  Cape  Horn  pole)  being  only  inferred  from  the  convergence  of 
the  directions  of  the  needle.  It  had,  however,  been  shown  by  M.  Gauss  that 
a  theoretical  investigation  which  would  y  ive  as  one  of  its  consequences  this 
convergence  of  direction,  would  also  negative  the  existence  of  the  supposed 
poles  ;  and  on  the  whole  the  lecturer  expressed  himself  as  now  doubtful  of 
the  existence  of  tliese  poles.  He  expressed  his  regret  that  an  idea  long  ago 
explained  by  Prof.  Christie  had  not  been  followed  out,— namely,  of  the  pre- 
paration of  charts  showing  the  lines  perpendicular  to  the  direction  of  the 
needle.  A  chart  of  the  entire  magnetic  force  was  exhibited ;  and  the  general 
fact  of  no  dip  near  the  equator,  and  increasing  dips  of  the  austral  end  of  the 
needle  in  the  north,  and  the  boreal  end  in  the  south,  was  mentioned. 

"  The  next  class  of  facts  mentioned  was  the  diurnal  variation :— that  in 
northern  latitudes  the  austral  end  of  the  horizontal  needle  points  farthest  to 
the  east  at  about  eight  in  the  morning,  ajid  farthest  to  the  west  at  about  two 
in  the  afternoon.  In  southern  latitudes  the  change  is  in  the  opposite  direc- 
tion; and  in  low  latitudes,  as  at  St.  Helena  (Col.  Sabine),  and  on  the  Red  Sea 
(M.  D'Abbadie),  the  change  has  the  north-latitude  character  during  the 
north-latitude  summer,  and  the  opposite  character  during  the  opposite 
season.  The  horizontal  and  vertical  forces  generally  increase  from  morning 
to  evening. 

The  third  class  of  facts  was  the  momentary  changes'  first  brought  to 
light  by  the  observations  of  the  German  Magnetische  Vereins  (already  men- 
tioned). These  had  appeared  to  the  lecturer  so  important  that,  principally 
for  the  better  recording  of  them,  he  had  brought  before  the  British  Associa- 
tion the  importance  of  recommending  to  the  Government  to  hold  out  the 
prospect  of  pecuniary  reward  to  the  inventors  of  effective  self-registering 
apparatus.  The  Government  had  liberally  responded  to  the  application,  and 
the  consequence  was,  that  most  beautiful  and  effective  photographic  self- 
registering  apparatus,  constructed  respectively  by  Mr.  Brooke  and  JVir. 
Ronalds,  had  been  combined  with  the  free  magnet,  the  bifilar  magnet,  and 
the  vertical-force  magnet,  and  had  now  been  brought  into  daily  use  at  the 
Royal  Observatory  of  Greenwich,  and  Toronto  ;  and  that  their  use  appeared 
likely  to  extend.  The  general  fact  exhibited  by  the  five-minute  observations 
and  by  the  photograph  record  is  this :— The  changes  of  direction  of  the  horizon- 
tal needle  and  of  the  horizontal  and  vertical  forces  are  incessant,  and,  as  ex- 
amined at  any  one  place,  appear  most  capricious.  But  if  compared  at  several 
neighbouring  places,— for  instance,  not  exceeding  five  hundred  m  les  apart, 
they  are  found  to  be  exactly  similar:  if  the  distance  be  increased,  the  simi- 
larity diminishes;  and  if  places  be  selected  spread  over  the  globe,  it  is 
usually  found  that  a  large  disturbance  at  one  place  is  accompanied  by  large 
disturbances  at  the  other  places ;  in  which,  however,  it  is  difficult  to  trace  the 
relation  of  the  contemporaneous  movements  at  the  different  places.  Dia- 
grams exhibiting  these  phenomena  were  placed  before  the  meeting.  The 
lecturer  pointed  out  one  instance  as  strikingly  showing  how  these  pheno- 
mena appeared  to  indicate  a  distinct  localization  of  their  cause.  Thus  there 
were  two  disturbances  of  horizontal  force  at  five  stations  (Catharinenburg, 
St.  Petersburg,  Greenwich,  Gottingen,  Milan),  occurring  at  an  interval  of 
about  a  quarter  of  an  hour ;  one  of  them  showed  increase  of  force  at  all  the 
stations,  the  other  showed  decrease  at  the  two  first-named  stations  and 
increase  at  the  others  :  it  appeared  evident  here,  that  the  cause  of  the  first 
was  exterior  to  Europe,  and  the  cause  of  the  second  was  within  Europe. 

The  division  of  the  subject  to  which  the  lecturer  then  came  was 
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the  cause  of  these  phenomena.  He  illustrated  by  a  model  Hansteen's 
conception  of  two  large  magnets  within  the  earth,  stating  that  he 
understood  it  to  be  put  forward  only  as  an  imaginary  construction, 
generally  (but  not  very  accurately)  representing  the  facts,  but  not 
to  be  taken  for  a  representation  of  a  real  state  of  things.  He  then 
adverted  to  Gauss'  beautiful  and  general  investigation  of  the  effects 
of  a  magnetic  earth,  supposing  that  every  part  of  it  was  magnetic  in 
every  conceivable  variety  of  manner  and  degree  ;  and  stated  that, 
by  proper  adaptation  of  certain  constants  in  this  general  theory  (a 
theory  which  it  is  totally  impossible  to  express  in  ordinary  language), 
all  the  recorded  observations  of  the  mean  positions  of  the  magnets 
might  be  well  represented.  But  M.  Gauss  had  stated  the  following 
as  one  consequence  of  the  theory  : — Supposing  that  every  part  of 
the  earth  has  equal  magnetism  m  the  most  favourable  direction  for 
producing  the  known  effects  with  the  smallest  expense  of  power, 
then  the  quantity  of  magnetism  in  one  cubic  metre  of  the  earth  is 
equal  lo  the  magnetism  of  eight  of  the  best  steel  magnets  weighing 
1  lb.  each.  This,  in  the  lecturer's  opinion,  made  the  whole  theory 
difficult  to  be  received. 

Connected  with  the  theory  of  general  magnetism  of  the  earth,  is 
Canton's  explanation  of  the  diurnal  inequality.  He  supposed  that 
if  there  were,  near  the  equator,  two  magnets  in  N.  and  S.  positions, 
one  more  east  and  the  other  more  west  than  England,  the  rising  sun 
would  heat  the  eastern  magnet,  and  thus  (by  a  law  which  applies  to 
steel  magnets)  would  diminish  its  magnetic  power ;  and  the  effect  of 
the  western  magnet  would  then  turn  the  English  needle  to  a  posi- 
tion verging  more  to  the  N.W.  and  S.E.  until  the  two  magnets 
were  equally  heated. 

The  lecturer  then  exhibited  experimentally  CErsted's  discovery,  that  a 
simple  helix  of  wire,  throug-h  which  a  g:alvanic  current  passes,  possesses  all 
the  properties  of  a  bar-magnet,  its  opposite  ends  exerting-  opposite  effects 
upon  one  pole  of  a  magnet,  and  these  effects  being  reversed  upon  testing-  it 
on  the  other  pole  of  the  magnet.  From  this  it  followed  naturally,  that  a 
model  of  a  sphere  surrounded  by  a  spherical  helix  carrying- a  g-alvanic  current 
would  nearly  represent  the  condition  of  magnetism  upon  the  earth,— and 
Barlow's  experiment  to  that  effect  was  exhibited  :  when  it  was  shown  that  its 
action  on  a  free  dipping--needle  is  g-enerally  similar  to  the  earth's  action. 
He  next  adverted  to  Luheck's  discovery— that  the  application  of  hfeat  to  the 
point  of  junction  of  two  different  metals  (as  bismuth  and  antimony,  or 
bismuth  and  copper)  creates  a  galvanic  action,  as  is  shown  by  connecting 
wires  with  the  two  ends  of  the  united  metals  and  forming  a  circuit;  and 
observed  that  here  we  seemed  to  have  in  nature  a  cause  which  might  ex- 
plain the  origin  of  Terrestrial  Magnetism.  Attention  was  then  called  to  the 
general  similarity  of  Sabine's  lines  of  equal  magnetic  intensity  with  Hum- 
boldt's lines  of  equal  temperature;  the  lecturer  remarking,  that  a  much 
greater  similarity  would  have  been  seen  if  he  had  been  able  to  display  a 
chart  of  hues  perpendicular  to  the  direction  of  horizontal  magnetism,' as 
proposed  by  Professor  Christie.  Allusion  was  then  made  to  the  very  re- 
markable experiment  by  Professor  Christie,  in  which  a  disc  of  bismuth 
being  surrounded  by  a  ring  of  copper,  and  heat  being  applied  to  the  edge  of 
the  copper,  an  extraordinary  amount  of  magnetism  was  developed ;  two 
poles,  austral  and  boreal,  being  produced  at  certain  points  on  one  surface, 
and  poles  of  opposite  character  (separated  from  these  by  the  thickness  of 
the  bismuth  only)  on  the  opposite  surface.  Professor  Christie  had  endea- 
voured to  extend  this  experiment  to  the  case  of  a  spherical  copper  shell 
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filled  with  bismuthjRnd  heated  generally  at  the  equator,  but  more  particularly 
at  one  point ;  and  the  results  appeared,  as  far  as  they  went,  to  correspond 
well  with  the  state  of  terrestrial  mag^netism  ;  but  the  difficulty  of  insuring-  a 
good  union  between  the  copper  and  the  bismuth  (a  difficulty  which  perhaps 
might  now  be  overcome  by  electrotyping)  had  made  the  results  somewhat 
uncertain. 

The  lecturer  then  remarked  that,  for  the  advancement  of  the 
truly  scientific  part  of  this  inquiry,  it  does  not  appear  that  we  have 
need  of  any  new  expeditions  or  of  any  further  accumulation  of 
observations  made  on  the  present  plan.  We  have  already  vast 
collections  of  observations  which  will  be  useful  till  they  are  pubhslied, 
and  w^hich  cannot  be  properly  considered  in  a  few  years.  Still, 
tlieir  discussion  is  recommended  as  likely  to  sviggest  new  instru- 
ments of  observation,  great  importance  being  due  to  the  small  dis- 
turbances. Photographic  self-registration  should  be  substituted,  in 
every  fixed  obsei^vatory,  for  eye-observations  ;  the  magnets  should 
be  improved,  so  as  to  be  sensible  to  more  rapid  disturbances  ;  and 
the  photographic  paper  should  be  so  unproved  that  a  momentary 
beam  of  hght  may  make  an  impression  upon  it.  But  any  sug- 
gestions as  to  the  course  to  be  pursued  in  tracing  the  causes  of 
magnetism  must  be  guided  by  the  opinion  of  the  person  who  under- 
took the  inquiry.  The  lecturer's  own  behef  is,  that  thermo-electri- 
city is  the  fundamental  cause :  and  in  this  belief  he  expressed  his 
opinion  that  the  importance  of  experimental  investigation  of  the 
laws  of  thermo-electric  magnetism,  where  broad  surfaces  of  dilferent 
metals  are  contact,  is  paramount  to  every  other.  An  experimenter 
might  commence  with  Christie's  valuable  experiments,  and  extend 
tliem  as  the  results  should  seem  to  guide  him.  Too  great  im- 
portance cannot  be  attached  to  experiments  as  distinguished  from 
observations.  It  would  probably  be  found  that  the  successful 
course  would  be  to  confine  the  examination  to  a  single  momentary  dis- 
turbance, which  could  be  traced  well  through  all  the  magnetic 
observatories  in  the  world — (the  instance  to  which  the  attention  ot 
the  audience  had  been  previously  directed,  showed  the  absolute 
necessity  of  limiting  the  disturbance  to  the  shortest  time  possible)^ 
and  with  such  lights  as  experiment  could  give  to  determine  by  some 
mathematical  process  the  locality  of  the  disturbing  cause.  But  no 
rule  could  be  given  for  the  process  to  be  used.  (See  the  entire 
paper  in  the  Athenceum^  No.  1169.) 


NEW  EESEAECHES  ON  THE  CONDUCTIBILITY  OF  THE  EAETH.  BY 
PROFESSOR  MATTEUCCI. 

The  following  communication  has  been  read  to  the  Chemical 
Section  of  the  British  Association  : — "Although  the  good  conducting 
power  of  the  earth  is  at  present  generally  admitted,  and  is  advanta- 
geously applied  to  the  construction  of  electrical  telegraphs,  it  must 
be  confessed  that  nothing  Has  been  hitherto  known  of  the  laws  and 
theory  of  this  singular  phenomenon.  In  England,  G-ermaiiy,  and 
Eussia,  it  has  been  found  advisable,  for  several  years  past,  to  form 
the  telegraphic  circuit  partly  with  the  earth  and  partly  with  me- 
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tallic  wire  only.  I  was,  I  believe,  the  first  to  show,  hj  exact  expe- 
riments, made  in  1844  at  Pisa,  and  by  others  performed  accordmg 
to  my  propositions  at  the  Scientific  Congress  of  Milan,  that  ^/ie  re- 
sistance of  the  earth  to  the  passage  of  the  electrical  current,  which  is 
sensible  in  short  distances,  ceases  to  increase  and  remains  constant 
when  tlie  distance  between  the  electrodes  plunged  in  the  earth  has 
attained  a  certain  length.  Having  latterly  renewed  my  studies  on 
this  subject,  I  have  confirmed  and  extended  in  a  complete  and 
general  manner  the  conclusions  drawn  from  my  former  researches  : 
I  have  also  demonstrated  the  principal  result,  given  above,  by  diffe- 
rent experimental  processes.  I  have  compared  the  resistance  of  a 
mixed  telegraphic  circuit  wdth  that  of  an  entirely  metallic  circuit, 
containmg  a  length  of  wire  twice  as  great  as  that  employed  in  a 
mixed  circuit.  I  have  also  formed  metallic  cu'cuits  of  very  fine 
brass  wires,  having  the  same  resistance  as  the  metalHc  portion  of  a 
very  long  mixed  telegraphic  circuit ;  and  finally,  by  making  use  of 
long  metal  wires  covered  with  gutta  percha,  I  have  been  able  to 
compare  the  resistance  of  an  entirely  metallic  circuit  with  that  of  a 
mixed  circuit,  in  which  the  metallic  portion  remained  constantly  the 
same,  and  to  which  were  added  different  lengths  of  earth.  The 
folio  vving  are  the  principal  conclusions  drawn  from  experiments 
which  have  occupied  me  for  about  a  year. 

"  The  resistance  of  a  layer  of  earth  to  the  passage  of  the  electrical 
current  varies  according  to  the  quantity  of  w^ater  contamed  in  the 
earth  of  which  it  is  composed, — according  to  the  specific  gravity  of 
that  earth, — according  to  its  depth  beneath  the  surface, — according 
to  the  nature  of  the  electrodes  and  extent  of  their  surface.  This 
resistance  does  not  increase  with  the  increased  length  of  the  layer  of 
earth  ;  on  the  contrary,  beyond  a  certain  limit  of  length,  which 
varies  according  to  the  different  circumstances  just  indicated,  but 
which  in  all  cases  is  of  little  extent,  the  resistance  of  a  layer  of  earth 
remains  constant  whatever  be  its  length.  It  is  unnecessary  to  say 
that  I  could  not  prove  this  fact  by  experiment  on  circuits  exceeding 
eighty  miles  in  length,  sucli  being  the  average  of  the  telegraphic 
circuits  in  Tuscany.  In  making  the  experiment  near  the  surface  of 
the  soil,  it  is  difiicult  to  plunge  the  electrodes  inearth  of  exactly  the 
same  conducting  power  :  different  portions  of  the  surface  of  soil 
possessing  either  better  or  worse  conductibility  than  that  on  which 
I  began  to  operate,  it  follows  that,  in  increasing  the  distance  be- 
tween the  electrodes,  we  may  find  either  an  increase  or  diminution  in 
tlie  resistance  of  the  earth.  Likewise,  in  operating  on  a  long  mixed 
telegraphic  circuit,  which  is  not  perfectly  isolated,  owing  to  the 
effect  of  the  different  derived  circuits  formed  between  the  posts  and 
tlie  earth,  the  electric  current  is  stronger  near  the  pile  than  at  a 
distance,  and  stronger  than  in  a  circuit  which  is  formed  only  of 
metal  wire  equal  in  length  to  that  which  enters  into  the  mixed  cir- 
cuit. This  explains  the  results  which  I  had  obtained  from  my 
fonner  uncompleted  experiments.  The  resistance  of  a  layer  of  earth 
appears  to  diminish  as  its  length  increases  only  in  cases  where  we 
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meet  with  other  layers  of  better  conducting  power.  In  every  layer 
of  earth  of  a  certain  constant  conducting  power,  the  resistance,  which 
at  first  increases  very  feebly  with  the  increased  length  of  the  layer, 
becomes  very  soon  constant,  and  continues  the  same  for  all  the  sub- 
sequent lengths,  however  great,  on  which  experiments  have  been 
made.  Now  it  is  evident,  that  as  the  increase  of  resistance  in  a  long 
metallic  circuit  is  scarcely  perceptible  when  we  add  to  the  circuit, 
by  means  of  two  large  electrodes,  a  thin  stratum  of  water ;  so  we 
ought  to  find  in  the  long  mixed  telegraphic  circuits  that  the  resist- 
ance of  the  earth  is  null  or  nearly  so,  since  it  is  equal  to  that  of  a 
thm  stratum  of  water  of  a  very  large  section. 

"  The  law  of  the  conducting  power  of  the  earth  being  estabhshed, 
it  remains  to  give  the  theory  of  this  phenomenon.  The  opinion  of 
the  scientific  world  is  divided  on  this  point.  Some  explain  the  good 
conducting  power  of  the  earth  by  the  almost  infinite  section  of  the 
earth  compared  with  the  distance  of  the  electrodes  ;  others,  again, 
suppose  that  the  electricities  at  the  two  extremities  of  the  pile  are 
dissipated  in  the  earth  in  the  same  manner  as  the  electricity  of  the 
conductor  of  an  electrical  machine.  This  second  explanation  will 
not  bear  the  slightest  examination,  nor  can  it  be  made  to  tally  with 
the  results  of  the  most  elementary  experiments  relative  to  the  con- 
ducting power  of  tlie  earth.  In  fact,  we  cannot  on  this  supposition 
explain  why  the  resistance  of  the  earth  increases  at  first  with  the 
length  of  the  layer  ;  why  it  varies  with  the  depth  and  the  degree  ot 
moisture  of  that  layer  ;  why  it  changes  if  the  mass  of  earth  inter- 
posed between  the  two  electrodes  happens  to  decrease  or  to  be  want- 
ing, as  I  have  proved  by  experiments  made  in  mountainous  districts ; 
why  the  interposition  of  a  portion  of  earth  of  a  difierent  conducting 
power  produces  a  variation  in  the  resistance  of  the  entire  mass ; 
and  why  this  resistance  becomes  infinitely  greater  when  we  keep  this 
layer  m  a  wooden  trough  separate  from  the  earth,  but  in  communi- 
cation with  it  by  means  of  large  metallic  plates. 

"  Finally,  according  to  this  ex]:>lanation,  the  resistance  of  the  metal- 
lic part  of  a  mixed  circuit  ought  to  disappear, — a  thing  which  never 
happens.  I  think  that  I  may  be  able  to  give  a  satisfactory  explana- 
tion of  the  good  conducting  power  of  the  earth,  founding  my  asser- 
tions on  very  simple  experiments,  and  on  theoretical  views  aheady 
known.  As  long  ago  as  1837,  I  proved  in  a  memoir  published  in 
the  Annates  de  Physique  et  de  Chnnie^  that  in  operating  on  a  certain 
liquid  mass,  very  considerable  compared  with  the  distance  of  the 
electrodes  plunged  in  it,  the  tength  of  the  intermediate  liquid  stratum 
has  no  sensible  influence  on  the  intensity  of  the  current.  I  have  recently 
verified  this  result  on  a  very  large  scale.  I  had  a  wooden  case  made 
seven  metres  in  the  side.  I  keep  this  case  isolated  from  the  earth, 
and  filled  with  water.  Operating  on  this  mass  of  water,  we  find  that 
the  resistance  of  a  certain  stratum  of  water,  variable  within  certam 
limits,  is  independent  of  its  length.  In  like  manner,  in  studying 
the  conducting  power  of  splierical  masses  of  water  varying  in 
diameter  from  2^  "^  to  30  or  40*^  "^,  I  liave  fomid  that  the  resibiance 
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of  tliese  spherical  masses  of  water  was  the  same,  and  independent  of 
their  diameter.  I  have  already  said  that  this  result  may  be  deduced 
from  the  theory,  and  this  is  done  as  follows  : — From  the  same  dif- 
ferential equations,  given  first  of  all  by  Fourier  in  his  celebrated 
theory  of  heat,  and  which  Ohm  has  applied  to  electricity,  suppress- 
ing in  the  latter  case  the  terms  which  expressed  the  dispersion  of 
heat  in  the  air,  are  deduced,  in  the  case  of  the  sphere,  the  results 
which  I  have  obtained  by  experiments  on  the  propagation  of  elec- 
tricity in  the  earth.  Although  we  are  as  yet  ignorant  of  the  physi- 
cal value  of  that  variable  U  which  figures  in  the  fundamental  equa- 
tion of  Ohm  at  three  partial  difierentials,  which  is  the  same  as  that 
of  Fourier  in  the  propagation  of  heat  ;  and  although  that  equation 
would  really  be  more  applicable  to  the  case  of  the  metallic  wire 
which  communicates  at  one  extremity  with  the  conductor  of  an 
electrical  machine  in  action,  and  at  the  other  extremity  with  the 
earth,  than  to  the  case  of  the  electrical  current  defined  by  its 
electro-chemical  and  electro-magnetical  action  it  is  no  less  true 
that  a  certain  number  of  the  phenomena  of  the  electrical  circuit  are 
explained  by  representing  the  propagation  of  the  electrical  current 
by  the  same  equation  given  by  Fourier  in  his  theory  of  heat.  Among 
these  phenomena  may  he  placed  the  fundamental  law  of  the  propa- 
gation of  electricity  in  metallic  wires  according  to  their  section  and 
length,  and  the  other  more  general  cases  of  the  propagation  of  the 
electrical  current,  and  of  derivation,  in  large  metallic  plates,  or  in 
spherical  masses  and  in  the  earth,  such  as  they  have  been  found  by 
MM.  Kirchhoff  and  Smaaeen  in  Grermany,  and  in  Italy  by  my 
friends  Kidolfi  and  Felici." 

The  reading  of  this  communication  from  Prof.  Matteucci  led  to  a 
conversation  on  the  various  methods  employed  by  the  Electric  Tele- 
graph Company  and  others ;  and  on  the  question  of  the  investigations 
of  Messrs.  Bain  and  Wheatstone  in  England,  and  several  experimen- 
tahsts  on  the  Continent,  prior  to  these  investigations  of  M. 
Matteucci  as  to  the  power  of  the  earth  to  conduct  electricity.  Mr.  R. 
Hunt  explained  that,  in  speaking  of  the  conductibility  of  the  earth, 
it  should  be  distinctly  understood  that  the  water  contained  in  the 
superficial  stratum  is  the  conducting  medium  ; — since  he  has  proved 
that  non-metalliferous  rocks  and  dry  earth  will  not  conduct  an 
electric  current. — Athenceum,  No.  1189. 


192 


YEAll-BOOK  OF  FACTS, 


&\}mital  Science* 


ON  THE  INTEEPEETATION  OF  MAEIOTTE'S  LAW.   BY  LIEUT.  E.  B. 
HUNT,  U.S.  COEPS  OF  ENGINEEES. 

It  is  readily  demonstrated  that  in  any  entirely  homogeneous  medium, 
the  component  parts  of  which  act  on  each  other  by  forces  varying 
as  any  fraction  of  the  distance,  Mariotte's  Law  must  prevail.  Both 
elastic  tension  and  cohesive  force  will  necessarily  vary  as  the  density, 
in  a  medium  assumed  as  homogeneous,  quite  irrespective  of  tlie  law 
of  force ;  the  variation  being  expressed  in  terms  of  distance  between 
the  component  parts  of  the  medium.  Whether  the  force  be  attrac- 
tive or  repulsive,  varying  inversely  with  the  first  or  hundredth 
power  of  the  distance,  the  result  is  the  same  ;  that  e^ntire  liomo- 
geneousness  makes  Mariotte's  law  necessary, — Philosophical  Magazine^ 
No.  247. 


identity  of  light  AND  HEAT. 

M.  MoiGNO  has  called  attention  to  an  important  physical  fact 
observed  by  him  some  time  since,  and  recently  confirmed  by  the 
researches  of  Matteucci,  which  appears  to  indicate  some  striking 
difference  between  the  calorific  and  luminous  agencies,  and  to  be 
opposed  to  the  commonly-received  views  of  the  Identity  of  Light  and 
Heat.  It  has  been  shown  that,  in  all  cases,  the  negative  pole  of  a 
voltaic  battery  or  pile  becomes  luminous  previously  to  the  comple- 
tion of  the  electric  arc,  and  that  it  is  relatively  much  colder  than 
the  positive  pole.  It  is  hence  inferred  that  hght  is  developed  in 
virtue  of  some  pecuUar  function  of  the  negative  pole  of  the  battery, 
independent  of  the  process  of  combustion  which  constitutes  the 
phenomenon  of  the  ordinary  electric  light ;  and  that  heat  is  con- 
stantly developed  with  superior  intensity  at  the  positive  end  of  any 
voltaic  arrangement.  There  are  so  many  important  considerations 
involved  in  the  question  of  these  dissimilar  influences,  that  the 
results  obtained  by  M.  Moigno  wiU,  without  doubt,  undergo  an  ex- 
tensive and  careful  exammation. — Atheticeum^  No.  1185. 


chemical  FACTS  CONNECTED  WITH  THE  TESSELLATED  PAVEMENTS 

discoveeed  at  cieencestee  (the  eoman  coeinium).  by 
peofessoe  buckman. 
In  this  paper  it  was  shown  that  the  materials  of  which  the  pave- 
ments are  composed  are  of  two  kinds  : — The  first  derived  from  rocks 
of  the  district,  and  termed  natural ;  the  second  composed  of  clay, 
fictilia,  and  glass — artificial  tessellse.  The  natural  tessellse,  many  of 
which  are  so  altered  by  chemical  manipulation  as  to  cause  them  to 
be  referred  to  foreign  rocks,  consist  of  bits  of  stone  from  the  chalk, 
oolite,  lias,  and  red  sandstone  formations,  and  were  clearly  referred 
to  their  origin ;  and  the  processes  by  which  they  were  prepared  for 
pavements  were  pointed  out.    Thus  a  gray  colour  was  produced 
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from  a  cream-coloirred  oolite,  the  change  of  colour  being  caused  by 
a  process  of  roasting.  This  is  dependent  upon  the  fact  that  the 
oolite  bed  of  which  they  are  made  contains  iron  and  organic  matter, 
the  latter  of  which  prevented  the  iron  peroxidizing,  and  thus  the 
grey  was  due  to  a  protoxide  of  that  metal.  The  artificial  tesseUse 
from  pottery  consist  of  shades  of  red  and  black ;  the  reds  all  being 
due  to  a  peroxidation  of  the  iron  in  the  clays  from  which  they  were 
made, — whilst  the  blacks  were  the  result  of  baking  in  "  smother 
furnaces,"  as  long  since  pointed  out  by  Mr.  Artis ;  so  that  the  car- 
bonaceous matter  of  the  fuel  with  which  the  baking  was  eiFected 
was  prevented  from  escaping,  and,  as  he  would  lead  us  to  infer,  the 
black  smoke  penetrated  the  clay  and  thus  blackened  it.  The  author, 
however,  showed  that  this  smoke  acted  chemically,  by  preventing 
the  oxidation  of  tlie  iron  ;  and  thus  the  change  from  the  dark  colour 
of  the  clay  to  red,  which  usually  occurs  in  burning  pottery  and 
bricks,  was  prevented.  Reference  was  then  made  to  a  medallion  in 
the  pavement  representing  Flora,  in  the  first  drawing  of  which  the 
head-dress  and  fiowers  held  in  the  hand  were  coloured  verdigris 
green,  the  hue  these  objects  presented  on  being  exhumed ;  but  as 
this  was  unsatisfactory  in  chromatic  arrangement,  the  author  sus- 
pected some  chemical  change  had  occurred  since  the  pavement  was 
-put  down ;  and  on  scraping  away  the  green  from  the  surfaces  of 
the  tessellse  in  question,  a  beautiful  ruby  glass  presented  itself.  New 
drawings  were  then  made  with  ruby  instead  of  green  colour :  the 
residt  of  which  was,  that  what  was  before  inharmonious  in  colour 
and  grouping,  at  once  resumed  harmony  in  these  respects,  and  be- 
came perfectly  inteUigible.  An  analysis  of  the  glass  made  by  Pro- 
fessor Yoclcker  shovved  the  cause  of  change  from  ruby  to  green  to 
have  been  due  to  the  fact  that  the  antique  ruby  glass  had  derived  its 
colour  from  suboxide  of  copper,  and  that  the  tessella?  had  become 
covered  w^ith  carbonate  of  copper  from  a  decomposition  of  their  sur- 
faces.— Froc.  Brit.  Jssoc.  1850;  Jameson's  Journal^  No.  98. 

This  fact  is  curious  in  its  bearing  upon  the  pavement  as  a  work 
of  art ;  as  so  harmoniously  are  the  colours  arranged  in  all  the 
figures  that  it  may  almost  be  taken  for  granted  that,  as  in  this 
instance,  when  there  is  an  exception  in  this  particular,  it  is  due  to 
some  subsequent  change  having  taken  place  in  one  or  other  of  the 
colours.  In  the  case  befo:  e  us  our  first  tracing  was  coloured  with 
the  verfJigris-green  :  it  was  unsatisfactory  ;  but  on  making  a  new 
tracing,  and  colouring  it  according  to  our  amended  observations,  it 
at  once  became  harmonious  in  colour,  and  assumed  an  intelligible 
form,  though  all  our  colouring  will  not  enable  us  to  convey  the  idea 
of  ruby-gemmed  flowers  like  the  substance  used,  the  transparency 
of  glass  contributing  much  to  the  general  efiect. — Philosophical 
Magazine^  No.  248. 


REDUCTION  OF  METALS. 

It  is  stated,  apparently  on  good  authority,  that  a  French  chemist, 
M.  Chaudron-Junot,  of  Bussy,  has  succeeded  in  reducing  to  the 
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metallic  state,  by  exceedingly  easy  means,  a  great  many  bodies  whicx. 
have  not  hitherto  been  seen  in  that  condition.  He  classes  his  sub- 
stances in  two  series  :— the  first  comprehending  silicium,  tantalum, 
titanium,  chromium,  tunster,  molybdenum,  and  uranivim, — the 
second  embraces  magnesium,  alumhium,  and  barium.  The  metals 
in  the  first  series  are  completely  inoxidizable,  and  perfectly  resist 
the  action  of  strong  acids  ;  and  some  of  them  are  not  affected  by 
even  the  nitro-muriatic  acid,  which  it  is  well  known  dissolves  even 
gold  and  silver.  It  is  expected  that  these  will  replace  platinum  in 
many  of  its  applications  ;  their  cost,  it  is  stated,  being  30  per  cent, 
less  tlian  the  cost  of  that  metal.  The  second  series  are  not  affected 
by  a  dry  or  moist  atmosphere,  though  they  are  acted  on  by  acids  ; 
and  it  is  proposed  to  apply  them  to  many  purposes  of  ornamentation 
for  which  silver  is  now  employed.  These  metals  are  all  white,  the 
degree  of  whiteness  and  brilliancy  varymg  from  that  of  platinum 
to  that  of  the  purest  silver.  The  reduction  of  silicium  is  said  to  be 
beautifully  ^Qviect. —Athencpum,  No.  1205. 

ON  THE  DISTILLATION  OF  MERCURY  BY  HIGH-PEESSUEE  STEAM. 
BY  M.  VIOLETTE. 

This  New  Process  for  the  Distillation  of  Mercury  consists  in  im- 
mersing the  mass  to  be  distilled  in  a  cmTcnt  of  the  vapour  of  water, 
heated  from  320°  to  400°  Centigrade  :  the  vapour  acts  at  once  as 
the  heating  agent  and  mechanical  agent ;  it  first  heats  the  metal  so 
as  to  produce  distillation,  and  then  drives  before  it  and  draws  the 
mercurial  vapour,  their  production  of  which  it  facilitates  ;  it  hastens 
the  distiUation,  just  as  a  hot  current  of  air  increases  the  evaporation 
of  water ;  the  aqueous  vapours,  charged  with  mercurial  vapour,  are 
condensed  together  in  a  common  refrigeratory  ;  the  metal  separates 
at  the  bottom  of  the  receiver,  while  the  condensed  water  occupies 
the  upper  part.  It  is  curious  to  observe  the  liquid  thread  which 
flows  from  the  refrigeratory ;  two  cmTcnts  or  threads  are  distin- 
guishable,— an  upper  one  which  is  water,  and  below  is  the  mercvirial 
thread  ;  there  is  a  continuous  current  of  both.  No  bumping 
occurs,  and  the  operation  goes  on  as  quietly  and  as  easily  as  the  dis- 
tillation of  water. 

The  apparatus  employed  by  the  author  in  these  experiments 
consists  of, — 1st,  a  cast-iron  cylindrical  retort,  receivmg  the  vessel 
which  contains  the  mercury  ;  2ndly,  an  iron  worm,  wliich,  being 
heated,  the  vapour  of  water  circulates  in  it,  and  being  heated 
to  a  proper  degree,  enters  tlie  retort,  traverses  it  from  one  end  to 
the  otlier,  the  mercury  being  immersed  m  it ;  it  then  escapes, 
with  the  mercurial  vapour,  and  both  are  condensed  in  a  refrige* 
ratory. 

The  author  gives,  in  a  series  of  tables,  the  results  which  he  has 
obtained  by  a  series  of  experiments  relating  to  the  distillation  of 
mercury,  both  alone  and  amalgamated ;  he  states  the  quantity  of 
vapour  necessary,  and  the  economical  advantages  of  the  new  pro- 
cess, which  he  thus  details  : — 
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1.  Facility  of  the  Operation.  — ^\m\i\e  ebullition  and  the  distillation  of 
water  are  substituted  for  the  difficult  and  dan^-erous  distillation  of  mercury  y 
in  which  there  is  more  trouble  in  manag^ing-  the  fire,  more  danger  of  breakage 
of  the  apparatus,  more  difficulty  in  removing-  the  metal,  more  wear  of  the 
retort ;  whereas  in  the  new  process  the  temperature  is  constant  and  fixed, 
and  much  lower  than  the  red  heat  usually  employed. 

2.  Economy  of  Operation —One  y^orkmvin  2i{o\\e  C2in  manage  an  apparatus 
charged  with  1000  kilogrammes  of  amalgam  ;  the  new  process  is  adapted 
even  to  larger  dimensions. 

3.  Economy  of  Fuel  is  certain,  and  practice  alone  can  state  the  amount  of 
it;  no  useless  expenditure  of  fuel  will  occur,  since  the  heat  employed  will 
not  be  greater  than  required  for  the  distillation  of  the  metal. 

4.  Economy  of  Mercury  .—The  distillation  of  100  kilogrammes  of  silver 
amalgam  occasions  the  loss  of  two  kilogrammes  of  mercury.  There  are 
produced  and  annually  distilled  six  millions  of  amalgamated  silver  :  there  is 
therefore  a  loss  of  120,000  kilogrammes  of  mercury,  worth  at  least  one  million 
of  francs,  which  loss^the  new  process  avoids. 

5.  Public  Health.— In  the  new  process  there  is  no  loss  of  mercury ;  the 
mercurial  vapour  is  condensed  with  the  vapour  of  water:  further,  in  the 
common  operation,  mercurial  vapour  fills  the  whole  of  the  apparatus,  and 
when  it  is  opened  at  the  close  of  the  operation,  the  vapour  is  diffused  in  the 
atmosphere ;  whereas  in  the  new  process  the  vapour  has  driven  all  metallic 
vapour  from  the  apparatus,  and  there  is  no  danger  in  opening  it.  Thus  the 
operation  is  complete,  and  the  employment  of  high-pressure  steam  seems 
to  have  effected  the  long-sought  solution  of  the  problem,  of  perfectly  preserv- 
ing the  workmen  from  the  mortal  attacks  of  mercury  in  the  numerous  and 
important  uses  in  which  this  metal  is  A\&t\\\ed.  -  Comptes  Rendus,  OclohxQ 
14,  1850 :  translated  in  the  Philosophical  Magazine,  No.  252. 


ABSENCE  OF  lEON  IN  HTDEOCHLOEIC  ACID  PREPARED  BY 

PROFESSOR  Gregory's  process. 

Professor  G-reoory  recommended  the  use  of  patent  salt,  as  free 
from  iron,  to  yield  a  pure  acid.  But,  although  an  acid  free  from 
iron  may  thus  be  obtained,  I  was  struck  with  the  fact  that  the  sul- 
phate of  soda  remaining  in  the  flask  had  always  a  yellowish  colour. 
On  testing  it,  I  found  iron  present  in  the  residue  in  every  case.  It 
was  therefore  plain  that  even  the  patent  salt  was  not  free  from  iron, 
and  that  the  Absence  of  Iron  in  the  Hydrochloric  Acid  made  from 
Buch  materials  depended  on  some  cause  which  prevented  the  per- 
chloride  of  iron  from  passing  over.  This  cause,  Professor  Grregory 
suggests,  may  be  the  low  temperature  at  which  the  operation  is 
carried  on,  or  the  probable  etfect  of  an  excess  of  sulphuric  acid  in 
preventing  the  formation  of  the  perchloride  of  iron.  At  all  events, 
I  found  that,  even  when  iron  filings,  or  peroxide  of  iron,  were  added 
to  the  materials  in  considerable  quantity,  no  iron  could  be  detected 
in  the  hydrochloric  acid.  This  was  the  case,  even  when  the  oil  of 
vitriol  contained  so  much  nitric  acid  as  to  yield  a  very  dark- coloured 
product,  coloured  by  free  chlorine  and  nitrous  acid. 

Tliis  observation  is  practically  valuable,  since  it  enables  us  to 
obtain,  by  Professor  Gregory's  process,  perfectly  pure  and  colourless 
hydrochloric  acid  from  the  commonest  sea-salt,  although  it  contains 
a  good  deal  of  iron,  and  thus  still  further  to  reduce  the  cost  of  a  re- 
agent so  indispensable  as  pure  hydrochloric  acid. 

Professor  Gregory  formerly  detected  traces  of  iron  in  the  liydro- 
chloric  acid  made  with  the  common  kitchen  salt,  which  induced  him 


196 


teae-booe:  of  facts. 


to  use  patent  salt.  This  iron  may  liave  been  carried  over  as  per- 
cMoride,  in  consequence  of  the  distillation  having  been  pushed  too 
far ;  that  is,  till  the  temperature  rose  sufficiently.  Or,  as  sulpho^ 
cyanide  of  potassium  was  the  test  employed,  the  test  may  have  con- 
tained a  trace  of  iron.  I  have  tested  with  galls  after  neutralising 
with  ammonia,  and  the  other  tests  usually  employed,  and  could  not 
detect  any  compound  of  iron  mth.esLcid.—Ja)nesons  Journal,  No.  96. 


AESENIC  IN  THE  ZINCS  OF  COMMESCE. 

M.  ScHAEUFFELE  obscTves,  that  it  is  not  requisite  to  insist  on  the 
importance  of  this  subject.  As  ^inc  is  not  only  employed  in  manu- 
factories for  culinary  purposes  and  in  medico-legal  investigations,  it 
has  become  necessary  to  determine  the  relative  proportions  of  arsenic 
which  it  may  contain.  The  experiments  of  the  author  were  made 
on  four  specimens  of  zinc  of  well-known  origin ;  and  he  submitted 
tliem  to  the  test  of  two  methods  generally  applied  in  researches  for 
arsenic, — those  of  Yillain  and  Jacquelain.  The  former  consists 
in  passing  the  arseniuretted  hydrogen  gas  through  a  glass  tube 
heated  to  redness,  and  in  weigliing  the  metallic  arsenic  resulting 
from  its  decomposition  :  the  process  of  the  latter  consists  in  passing 
the  gas  through  tubes  with  bulbs  filled  with  solution  of  chloride  of 
gold,  whicli  it  decomposes,  giving  rise  to  metallic  gold,  hydrochloric 
and  arsenious  acids. 

M.  Villain's  method  gave  the  following  results,  as  the  quantity  of 
arsenic  contained  in  a  kilogramme  of  each  of  the  kinds  : — 

Zinc  of  France    0*004260 

Zinc  of  Silesia    0*000970 

Zinc  of  Vieille  Moiitagne    0  000620 

Zinc  of  CorphaUe   O  OJOOSS 

M.  SchaeufTele  also  examined  ten  other  commercial  samples  of 
zinc,  but  of  unknown  origin  ;  and  he  found  the  quantities  of  arsenic 
comprised  between  the  above-stated  limits. 

It  results,  therefore,  from  these  experiments,  that  the  zinc  from 
the  mine  of  Corphalie  is  the  purest  of  those  met  with  in  commerce ; 
the  author  indeed  admits,  that,  on  account  of  the  small  quantity  of 
arsenic  which  it  contains,  it  may  be  employed  in  medico-legal 
researches  without  previous  purification,  which  cannot  be  done  with 
the  zinc  of  France  without  danger,  it  being  the  most  arsenical  of 
all. — Jour,  de  Pharm.  et  de  Chim.y  Avril  1850 :  Philosophical 
Magazine^  No.  245.   

NEW  A>D  EEADT  P310CESS    FOE    THE    QUANTITATIVE  DETEEMINA- 
TION  OF  lEON.     BY  DE.  F.  PENNY. 

The  author  recommends  the  employment  of  the  chromate  and 
bichromate  of  potash  for  the  estimation  of  iron  in  the  common 
ores  of  tlie  metal,  and  especially  for  the  analysis  of  the  clay-band 
and  black  band  ironstone  of  this  countiy.  lie  was  led  to  the  appli- 
cation of  these  salts,  in  the  course  of  some  recent  investigations  on 
the  materials  and  products  of  the  manufacture  of  aliun  from  "  alum- 
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shale,"  in  wliicli  he  was  much  retarded  by  the  want  of  a  ready  me- 
thod for  esthnatmg  the  oxides  of  iron.  The  chroniates  of  potash 
give  very  exact  results,  and  possess  the  great  advantage  that  a  much 
larger  quantity  of  material  may  be  operated  on  than  can  be  conve- 
niently treated  by  the  usual  methods.  For  practical  purposes,  the 
bichromate  is  to  be  preferred.  The  process  requires  no  other  appa- 
ratus than  that  commonly  used  for  Centigrade  testing,  which  is  fami- 
liar to  all  persons  engaged  in  chemical  pursuits.  It  may  be  easily 
and  rapidly  executed,  occupying  only  a  fraction  of  tlie  time  required 
for  the  process  of  estimating  iron  by  precipitation,  as  the  sesqnioxide ; 
and  it  is  not  interfered  with  by  the  presence  of  alumina  and  phos- 
phates which  iisually  exist  in  the  ore.  The  method  is  based  on  the 
well-known  reciprocal  action  of  chromic  acid  and  protoxide  of  iron, 
whereby  a  transference  of  oxygen  takes  place,  the  protoxide  of  iron 
becoming  converted  into  sesquioxide,  and  tlie  chromic  acid  into  ses- 
quioxide  of  chromium. — Proceedings  of  the  British  Association^  1850. 


GOLD  OF  CALIFORNIA.     BY  C.  S.  LYMAN. 

The  Grold,  the  past  season,  has  turned  out  much  better  than  was 
expected.  Many  rich  deposits  in  all  parts  of  the  mines  have  been 
opened.  On  the  middle  fork  of  the  Eio  de  los  Americanos,  two 
men  recently  dug  28,000  dollars  in  two  months.  I  sav*^  a  portion 
of  it  in  lumps  of  the  size  of  hens'  eggs,  and  larger.  The  Mariposa 
has  yielded  several  similar  prizes,  and  so  has  the  Mokelmes.  But 
for  these  few  fortunate  diggers,  there  are  thousands  vdio  scarce  earn 
a  dollar  a  day.  From  the  best  information  I  can  get,  industrious 
workers  have  not  averaged  more  tlian  eight  or  ten  dollars  a  day — 
some  estimate  it  much  lower  j  multitudes  do  not  pay  expenses,  par- 
ticularly clerks,  professional  men,  and  others  unaccustomed  to  hard 
work. 

The  gold  has  at  last  been  discovered  in  place — in  veins  penetrat- 
ing quartz  beds — on  the  Mokelmnes,  and  in  the  vicinity  of  the  Ma- 
riposa and  one  or  two  other  places.  I  liave  this  from  gentlemen 
who  have  seen  the  veins,  and  who  are  reliable  witnesses.  These 
veins  are  of  course  not  worked  yet,  as  it  is  more  profitable  to  dig 
the  wash  gold.  One  of  these  veins  has  been  "  denounced"  (as  it  is 
termed)  under  the  Mexican  laws,  by  Mr.  Fremont.  The  working 
of  the  innumerable  rich  veins,  which  undoubtedly  will  be  opened  in 
the  mountains,  will  constitute  an  immense  and  profitable  mining 
business  for  centuries.  I  have  no  fear  that  the  gold,  as  many  ima- 
gine, will  aU  be  dug  out  in  a  year  or  two. — Silliiaati  s  Journal,  Jan. 
1850. 


COATING  CAST-IEON  WITH  TIN  AND  ZINC. 

The  following  is  the  conclusion  of  a  paper  read  by  M.  Sorel  be- 
fore the  Paris  Academy  of  Sciences  : — All  the  salts  of  co]*per  produce 
nearly  the  same  effect  the  one  as  the  other.  The  salts  of  tin  also 
give  good  results,  when  used  with  the  other  acids  employed  in  the 
cleaning  of  iron— such  as  the  hydrocliloric — but  in  a  less  degree 
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than  sulphuric  acid.  Hydrochloric  acid,  diluted  with  water  mark- 
ing about  15  degs.  Beaume  (sp.  grav.  1*120),  28  parts ;  salts  of  an- 
timony or  copper,  2  parts.  These  proportions  are  capable  of  modifi- 
cation ;  the  quantity  of  copper  salts  may  be  increased,  or  any  other 
salts  added,  such  as  sulphate  of  lead,  zinc,  or  iron,  or  other  salts  but 
little  soluble  in  hydrochloric  acid.  Hydrate  of  iron  and  pyrolignite  of 
iron  produce  the  same  good  effect.  Hydrochloric  acid  diluted  with 
water  in  which  a  salt  of  copper  has  been  dissolved  acquires  in  a  very 
high  degree  the  property  of  dissolving  the  oxide  of  iron  without  attack- 
ing the  metal.  This  composition  has  moreover  the  advantage  of  effect- 
ing the  cleaning  in  a  few  minutes.  It  may  be  seen  when  the  metal 
is  attacked : — 1.  By  the  disengagement  of  gas.  2.  By  the  change 
wliich  tlie  liquor  undergoes  in  appearance,  which,  from  an  opaque 
olive,  becomes  limpid  and  of  a  blueish  colour.  3.  By  the  precipita- 
tion of  copper  on  the  iron.  A  small  quantity  of  the  salt  of  copper 
should  in  this  case  be  added  to  the  liquor. 


PHOSPHOEESCENCE  OF  POTASSIUM. 

While  speculating  on  the  consequence  of  the  dynamical  theory 
of  Heat,  Mr.  W.  Petrie  was  led  to  the  conclusion  that  cold  Potassium 
ought  to  be  found  luminous;  and  farther,  that  it  ought  only  to  be  about 
a  tenth  part  as  luminous  as  phosphorus.  On  testing  this  experimpn- 
tally,  with  the  precautions  for  sensitive  vision  which  the  anticipated 
feebleness  of  the  light  indicated  to  be  necessary,  the  result  was,  that 
on  dividing  a  bit  of  potassium,  (which  was  quite  dry,  being  pro- 
tected only  by  a  coating  of  bees'  wax,)  the  halves  showed  two  dis- 
tinctly  luminous  sections ;  the  light  being  about  a  tenth  of  that  from 
a  similar  surface  of  phosphorus,  as  far  as  the  eye  could  make  the 
comparison.  The  light  diminished,  naturally,  as  a  protecting  coat- 
ing of  oxide  was  formed,  but  remained  just  perceptible  to  tl^  most 
sensitive  sight,  as  long  as  half  an  hour. — Proceedings  of  the  British 
Associationy  1850. 

NEW  GUNPOWDER. 

A  New  Gunpowder  has  been  prepared  by  M.  Augendre,  of  Con- 
stantinople, and  reported  on  to  the  Academy  of  Sciences,  Paris,  by 
MM.  Piobert  and  Morin,  of  the  following  composition  : — 

Crystallized  prussiate  of  potash,  dried    1  part 

White  sug-ar    1  part 

Chlorate  of  potash    . .     . .       2  parts 

The  Report  is  favourable  to  its  use  for  artillery  ;  but  well  know- 
ing the  dangerous  character  of  all  explosive  compounds  containing 
the  clilorate  of  potash,  we  do  not  expect  much  benefit  will  accrue 
from  its  introduction. — Athenceum^  No.  1185. 


ON  PYROGLYCERIN.     BY  M.  SOBRERO. 

M.  SoBRERO  has  given  the  above  name  to  a  compound  which  he 
obtained  by  treating  glycerin  with  a  mixture  of  nitric  and  sulphuric 
acids,  in  the  same  proportions  as  for  preparing  gun-cotton.  Thi"^ 
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product  is  liquid,  and  explodes  very  violently  ;  its  taste  is  very  dis- 
tinctly bitter,  and  is  a  very  active  poison  ;  two  or  three  centigrammes 
immediately  kill  a  dog.  It  is  a  powerful  oxidizer  ;  mixed  with  ni- 
tric acid,  it  forms  a  kind  of  aqua  regia.  It  has  not  been  analysed, 
but  is  suspected  to  contain  nitric  acid. — Joiirn.de  Pharm.^  Avril  1850  ; 
Philosojjhical  Magazine^  No.  251. 


PEEPAEATION  OF  SULPHFEOUS  ACID.     BY  M.  BOUTiaXY. 

The  author  having  occasion  to  prepare  a  large  quantity  of  Sul- 
phurous Acid,  advantageously  employed  a  cast-iron  apparatus  for 
this  purpose  in  decomposing  sulphuric  acid  by  charcoal.  In  this 
operation  the  iron  was  not  at  all  acted  upon.  Although  many  ma- 
nufacturers have  long  used  similar  apparatus  for  obtaining  this  acid, 
and  particularly  the  vessel  employed  in  the  preparation  of  ammo- 
nia, M.  Boutigny  has  thought  it  proper  to  mention  the  above  re- 
sult, which  may  be  useful  to  certain  persons,  as  even  the  most  re- 
cent chemical  works  recommend  the  preparation  of  sulphurous  acid 
in  glass  or  earthen  vessels,  which  are  always  very  expensive,  arid 
dangerous  on  account  of  their  fragility. — Ihid,  Fhilosophical  Maga- 
zine^ No.  251. 


CONDENSATION  IN  HYDEATED  MINEEALS. 

De.  L.  Playfaie  has  read  to  the  British  Association  a  paper  on 
the  Condensation  of  volume  in  highly  Hydrated  Minerals.  This 
paper  contains  the  explanation  of  a  very  remarkable  law,  in  virtue 
of  which  it  appears,  that  in  many  solid  bodies,  which  contain  water 
in  a  state  of  chemical  combination,  such  a  condensation  occurs,  that 
they  occupy  no  greater  space  than  the  water  in  them  would  if 
nozen  into  ice. 


IDENTITY  OF  THE  EQUISETIC,  ACONITIC,  AND  CITEIDIC  ACIDS,  AND 
ON  SOME  ACONITATES. 

M.  Bafp  observes  that  doubts  existed  as  to  the  identity  of  the 
pyrogenous,  citridic,  and  maleic  acids ;  in  order  to  decide  this  ques- 
tion, lie  extracted  the  acid  from  the  Eqtdsetum  JluviatUe^  and  from 
the  Aconitmn  napellus^  and  compared  them  with  the  pyrogenous  citric 
acid,  called  citridic  acid,  and  with  maleic  acid. 

From  the  comparative  examination  which  the  author  made  of 
their  properties  and  several  combinations,  he  has  concluded  with 
certainty  that  the  aconitic,  equisetic,  and  citridic  acids,  are  one  and 
the  same  acid,  and  that  they  ought  to  be  called  exclusively  aconitic 
acid,  whatever  may  be  the  source  from  which  they  are  procured. 
Maleic  acid,  although  isomeric  with  it,  is  not  however  identical,  and 
ought  to  retain  its  name. 

In  examining  several  aconitates,  M.  Baup  has  met  with  a  fact 
which  merits  the  attention  of  chemists,  as  being  the  first  example  of 
a  compound  of  three  atoms  of  an  organic  acid  with  one  atom  of  base. 
The  ter-aconitate  of  potash  and  also  of  ammonia  have  but  very  few 
representatives,  even  in  inorganic  chemistry :  as  an  example,  the 
t  criodate  of  potash  of  M.  SeruUas  may  be  mentioned. 
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During  these  researches  on  the  Uquisetum  fluviat'de,  M.  Baup  dis- 
covered in  it  a  pecuHar  yellow  crystalline  matter,  which  imparted  to 
aluminated  cotton  a  yellow  tint  not  inferior  to  weld.  He  has  given 
it  the  name  of  fiavequisitin. — Comjdes  Rmdus^  Sept.  9,  1850  :  Fhilo- 
sophical  Mayazine^  No.  251. 


PUEIFICATION  OF  OIL  OF  VITRIOL  FEOM  NITEIC  ACID. 

Foe  the  removal  of  the  Nitric  Acid  from  Oil  of  Yitriol,  either  of 
the  two  following  methods  may  he  adopted  : — 

1.  Three  volumes  of  the  acid  are  to  be  mixed  with  one  of  water, 
and  sulphurous  acid  transmitted  tlirough  the  liquid  until  it  smells 
strongly :  it  is  then  to  be  boiled  till  all  odom^  of  sulphurous  acid  has 
disappeared. 

2.  Instead  of  diluting  the  acid  with  water,  the  same  bulk  of  a 
saturated  solution  of  sulphurous  acid  may  be  used,  which  has  the 
advantage  that  a  supply  of  the  solution  may  be  kept  for  use  when 
required. 

In  preparing  an  acid  free  from  lead,  as  well  as  nitric  acid,  it  wiU 
be  found  necessary  to  dilute  the  oil  of  vitriol  with  half  its  bulk  of 
water.  As  sulphate  of  lead  is  slightly  soluble  in  oil  of  vitriol  of 
specific  gravity  1*715,  mixed  with  half  its  bulk  of  water,  its  density 
is  about  1  650.  The  oil  of  vitriol  used  in  these  experiments  was 
from  one  of  the  first  manufactories  in  the  country,  and  had  a  spe- 
cific gravity  of  1*835. —  Commimicated  hy  Mr.  A.  Kemp  to  Jameson's 
Journal,  No.  96. 


COMPOUND  OF  NITEOGEN  AND  BOEON. 

Peof.  Wohlee  procures  a  combination  of  Nitrogen  and  Boron 
(having  the  appearance  and  properties  of  the  substance  discovered 
by  Balmain,  to  which  he  gave  the  name  of  (Ethogen)  by  heating  to 
redness  one  part  of  anhydrous  borax  with  two  parts  of  dried  sal- 
amm^oniac  in  a  platinum  crucible.  The  compound  is  a  light  white 
povv^der,  which,  in  a  current  of  steam,  is  converted  at  a  low  red  heat 
into  boracic  acid  and  ammonia.  Heated  with  anhydrous  carbonate 
of  potash,  borate  and  cyanate  of  potash  are  formed  :  BN  +  2  (KO 
C02)=K0,B03  4-  KO,  NO.  In  the  analysis  of  the  substance, 
the  nitrogen  was  determined  as  ammonia  by  heating  with  soda-lime, 
and  the  boron  by  oxydation  with  a  weighed  quantity  of  nitrate  of 
lead.  The  excess  of  weight  (after  ignition)  above  that  of  the  oxide 
of  lead  formed  is  boron.  The  numbers  of  the  analysis  agreed  witii 
the  formula  BO 3  + 14  BN.  The  author  concludes  the  boracic  acid 
to  be  an  accidental  admixture.—  Proceedings  of  the  Chemical  Society. 


TO  MAKE  CHLOEOFOEM. 

Meurer's  Process. — Chloride  of  lime,  5  kilogrammes ;  water,  15 
kilogrammes  ;  alcohol  at  eighty  per  cent.,  500  grammes.  The  chlo- 
roform is  mixed  with  a  suflicient  quantity  of  milk  of  lime  to  remove 
all  traces  of  chlorine,  and  then  rectified.  From  150  to  180  grammes 
of  pure  chloroform  are  thus  obtained.  If  a  stronger  alcohol  or  a 
larger  proportion  be  employed,  the  product  is  less.    Four  distiUa- 
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tions  made  with  the  above  proportions,  but  varying  tlie  quantity  of 
chloride  of  Kme  employed,  yielded — 1.  1'153'50  gram. ;  2.  112*00 
gram. ;  3.  116-00  gram. ;  4.  112"00  gram. 

CarVs  Process. — Chloride  of  hme,  5  kilogrammes  ;  water,  9  kilo- 
grammes ;  alcohol,  84  per  cent.,  1200  grammes.  Mix  tlie  whole  in 
the  still,  and  after  standing  about  twelve  hom-s  heat  moderately,  so 
as  not  to  exceed  75"  C,  equal  to  167  F.  In  about  three  hours  the 
chloroform  passes  over,  and  the  distillation  is  finished  in  half  an 
hour.  The  mean  of  17  preparations  gave  a  prodiict  of  285  grammes. 
'  .  M.  Slemmerling' s  Process. — This  process,  which  fm-nishes  the  largest 
proportion  of  Chloroform  compared  with  the  quantity  of  alcohol 
employed,  is  as  follows  : — Chloride  of  lime,  8  parts  ;  caustic  lime, 
1  part ;  alcohol,  1  part ;  water,  40  parts.  M.  Siemmerling  has  also 
experunented  with  acetone,  but  did  not  find  the  process  advan- 
tageous, the  product  not  being  more  than  one-third  that  of  the  ace- 
tone employed : — Acetone,  30  grammes  ;  chloride  of  lime,  150 
grammes  ;  w^ater,  5  kilogrammes,  Cliloroform  prepared  with  wood 
naphtha  always  contains  a  substance  which  is  blackened  on  the 
addition  of  sulphuric  acid  :  50  grammes  of  wood  spirit  give  6  grammes 
of  chloroform. 


THE  DIAMOND  UNDER  THE  VOLTAIC  AEC. 

Me.  J.  p.  G-ASSIOT,  F.R.S.,  the  well-knowm  electrician,  lias  read  to 
the  British  Association  a  paper  on  "  a  peculiar  Form  produced  in  a 
Diamond  under  the  influence  of  the  Yoltaic  Arc."  He  exhibited  to 
the  Section  a  diamond  which  had  been  exposed  to  the  intense  heat 
produced  by  the  voltaic  battery  when  arranged  as  in  the  device  for 
the  electric  light.  The  diamond  had  apparently  been  fused  ;  but 
instead  of  changing  into  coke,  as  in  such  circumstances  diamonds 
generally  do,  it  had  become  a  glassy  mass,  and  seemed  to  consist  of 
a  multitude  of  small  crystals  adhering  to  each  other.  The  diamond 
was  examined  with  much  interest  and  curiosity. 


TEIMOEPHISM  OF  CAEBON. 

Mr.  H.  C.  Sorby,  F.G-.S.,  has  read  to  the  British  Association  a 
paper  on  "  the  Trimorphism  of  Carbon  the  object  of  which  was 
to  estabhsh  the  fact  that  coke  was  in  reality  crystallized  when  very 
hard,  and  in  the  same  form  as  the  diamond,  from  which,  hovv^ever,  it 
was  stated  to  differ  in  crystallographic  volume.  Mr.  Sorby  stated 
that  he  had  also  observed  anthracite  or  blind-coal  in  the  form  of 
crystals,  belonging  to  the  square  prismatic  system. 


ON  OZONE.     BY  M.  SCHONBEIN. 

Ozone  acts  powerfully  on  most  metals,  causing  them  to  assume 
their  maximum  of  oxidizement ;  the  action  commences  at  32°.  It 
combines  directly  with  olefiant  gas  without  decomposition :  it  de- 
stroys sulphuretted  and  seleniuretted  hydrogen,  &c.,  and  converts 
sulphurous  and  nitrous  acids,  &c.  into  sulphuric  and  nitric  acids. 

Ozone  precipitates  peroxide  of  lead  from  an  alkahne  solution 
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of  lead,  or  from  the  acetate.  It  rapidly  decomposes  all  the  salts 
of  manganese,  whether  ni  the  sohd  state  or  in  that  of  solntion, 
producing  peroxide.  Hence  it  results  that  a  strip  of  dry  paper  im- 
pregnated with  sulphate  or  chloride  of  manganese  is  a  reagent  for 
ozone ;  the  paper  becoming  rapidly  brown  in  an  ozonized  atmo- 
sphere. Another  and  very  sensible  reagent,  which  M.  Schonbein 
prefers,  is  a  strip  of  starched  paper  containing  a  very  small  quantity 
of  iodide  of  potassium.  A  solution  of  yellow  ferrocyanide  of  potas- 
sium is  changed  by  ozone  into  red  cyanide.  A  great  number  of 
metallic  sulphurets  are  rapidly  converted  by  this  substance  into 
sulphates :  such  are  the  sulphurets  of  iron,  lead,  copper,  and  anti- 
mony. 

According  to  M.  Schonbein,  ozone  is  the  most  powerful  oxidizing 
agent  in  nature.  As  ozone  is  invariably  formed  in  the  air  by  the 
action  of  artificial  electrical  discharges,  it  should  also  be  produced 
throughout  the  atmosphere,  in  which  natural  electrical  discharges 
occur.  Nothing  is  easier  than  to  demonstrate  the  presence  of 
ozone  in  the  atmosphere,  and  the  variations  of  the  quantities  pro- 
duced, by  means  of  the  test  papers  described.  In  general  the  re- 
action is  greater  in  winter  than  in  summer.  M.  Schonbem  has 
always  observed,  that  during  a  fall  of  snow  it  is  much  greater  than 
at  any  other  time.  An  exposure  of  iodized  and  starched  paper  for 
two  hours  is  sufficient  to  render  it  of  a  deep  blue  colour  ;  whereas 
the  same  air,  enclosed  in  a  receiver,  produces  no  effect. 

It  may  be  inquired  whether  the  nitric  acid  which  is  formed  by 
passing  electric  sparks  through  air,  as  first  observed  by  Cavendish, 
and  also  that  produced  during  storms,  is  due  to  the  direct  action 
of  electricity  on  oxygen  and  nitrogen,  or  to  that  of  ozone  on  ni- 
trogen. 

Such  are  the  general  properties  of  a  substance  the- composition  of 
which  has  hitherto  escaped  all  methods  of  analysis,  and  which 
M.  Marignac  considers  as  a  peculiar  modification  of  oxygen,  which 
increases  its  chemical  affinities.  M.  Schonbein  regards  it  as  a  com- 
pound, probably  containing  more  oxygen  than  oxygenated  water. 
But  these  are  merely  hypotheses  which  require  the  sanction  of  fresh 
experiments.  Opinions  as  to  the  nature  of  this  substance  should 
not  yet  be  pronounced. — Comptes  Rendus^  14  Janvier,  1850. 


PROPEETIES  OF  PEAT-CHAECOAL. 

We  have  before  us  (says  the  Athenceum,  No.  1185)  a  pamphlet  by 
Mr.  Rogers,  in  which  the  merits  of  Peat -charcoal,  not  merely  as  a 
deodorizer,  but  as  a  disinfectant,  are  strongly  insisted  on.  In 
speaking  of  the  gases  accumulating  in  the  sewers  of  the  metropolis, 
it  is  stated  that  "  Science  at  present  knows  no  means  for  destroying 
those  gases  ;"  whereas  the  merest  tyro  in  chemistry  could  name  a 
dozen  preparations  by  which  they  might  be  decomposed  or  absorbed. 
The  absorptive  power  of  charcoal  is  not  a  new  discovery :  for 
Saussure  ascertained  that  the  rate  of  absorption  for  several  gases 
was  as  follows  : — 
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A.mmoniacal  gas   90  times  its  volume. 

Sulphurous  acid   65  ** 

Sulphuretted  hydrogen   55      "  " 

Carbonic  acid   35  " 

Carburetted  hydrogen   35      "  " 

Peat  charcoal  cannot  under  any  circumstances  absorb  a  larger  volume 
of  either  of  these  gases  than  the  above  ;  but  a  glimpse  at  the  table 
will  convince  any  one  that  it  may  be  employed  as  a  deodorizer  with 
very  great  advantage  in  virtue  of  this  peculiar  property, — and  Mr. 
Kogers  deserves  great  praise  for  having  called  pubhc  attention  to 
the  importance  of  an  agent  which  can  be  obtained,  as  it  appears 
from  his  statement,  at  a  moderate  cost.  It  must,  however,  be 
always  borne  in  mind  that  it  by  no  means  follows  because  excretory 
matter  is  deprived  of  smell  that  it  is  robbed  of  those  principles 
wliich  are  the  cause  of  disease.  No  greater  mistake  than  this  can  be 
committed,  and  it  is  most  important  that  it  should  be  corrected  with- 
out delay.  \Ye  are  satisfied  that  the  annoying  odours  which  arise 
from  decomposing  animal  and  vegetable  matter  are  our  great  safe- 
guards, since  these  compel  the  speedy  removal  of  the  putrefying  mass 
from  the  neighbourhood  of  our  dwellings.  Rob  it  of  its  smell,  and 
masses  of  organic  matter  will  be  pouring  forth  their  subtile  fever- 
agencies  unnoticed  by  us  until  pestilence  proclauu  the  fact.  Char- 
coal probably  has  some  disinfectant  powers,  apart  from  its  anti- 
putrescent  and  deodorant  properties, — but  of  this  we  want  the  proof. 
Nature  has  given  a  peculiarly  noxious  odour  to  all  exhalations  from 
putrefying  matter,  by  means  of  which  we  learn  by  our  sense  of  smell 
their  presence  : — let  us  not  hastily  attempt  to  destroy  a  property 
estabhshed  for  an  important  end.^ 


PEESENCE  OF  FLIJOEINE  IN  BLOOD  AND  MILE!. 

In  1846,  Dr.  Gr.  Wilson  announced  to  the  Eoyal  Socity  of  Edin- 
burgh, that  after  finding  that  fluor  spar  was  soluble  in  water,  and 
occurred  in  many  natural  waters,  he  thought  it  well  to  seek  for 
it  in  milk  and  in  blood,  and  found  distinct  evidence  of  its  presence  in 
both.  This  summer,  however.  Dr.  Wilson  has  employed  the  fresh- 
drawn  blood  of  the  ox.  About  26  imperial  pints  or  3  gallons  of 
blood  were  made  use  of.  From  the  large  scale  on  which  the  ex- 
periment was  conducted,  and  the  simplicity  of  the  process  followed, 
the  evidence  in  favour  of  the  presence  of  fluorine  in  the  blood  of  the 
ox  seems  unexceptionable ;  and  it  cannot  be  doubted  that  the  blood 
of  other  animals  will  be  found  to  contain  the  same  element.  Dr. 
Wilson  presumes  it  to  be  present  in  the  state  of  fluoride  of  calcium, 
and  that  its  amount  is  very  small.  Milk  was  examined  in  a  similar 
way,  with  nine  imperial  pints  of  rich  milk  from  a  country  farm. 
The  vapour  which  they  evolve  etched  glass  distinctly.  The  ashes  of 
12  lb.  of  new  skim-milk  cheese  made  this  spring  treated  in  the  same 
way  occasioned  deep  etching  of  glass.  The  ashes  of  four  imperial 
pints  of  whey  treated  in  the  same  way  have  barely  marked  glass  so 

*  See  Year-book  of  Facts,  1850,  page  212,  for  Lord  Ashley's  statement, 
upon  the  authority  of  Mr.  Owen  ;  and  a  close  examination  of  the  question. 
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as  to  show  the  faintest  outlines  when  breathed  upon.  In  ail  pro- 
bability the  fluoride  of  calcium  is  associated  with  the  phosphate  of 
lime,  and  when  milk  is  coagulated  separates  along  with  the  caseine. 
Dr.  Wilson  also  stated  that  he  had  repeated  the  inquiry  into  the 
solubility  of  fluoride  of  calcium  in  water,  reported  to  the  British 
Association  at  its  Southampton  meeting,  and  with  the  same  result, 
viz.,  tliat  16  fluid  ounces,  or  7,000  gr.  of  water,  at  60°,  dissolve 
0*26  gr.  of  fluor  spar.  — Pr^?^?.  Brit.  Assoc,  1850  ;  AtJie7iccum,  No.  1190. 


PUESENCE  OF  CAEBONATES  IN  BLOOD. 

A  PAPER  on  tliis  subject  has  been  read  to  the  British  Association, 
by  Professor  Gr,  J.  Mulder,  of  Utrecht ;  the  intention  being  to  show 
experimentally  that  blood  contains  carbonic  acid,  not  merely  in  so- 
lution, but  also  in  chemical  combination  with  bases  and  organic 
substances,— as  globulin,  albumen,  &c. 


ON  A  COMPOUND  OF  IODINE  AND  CODEINE,  BY  T.  ANDERSON,  M.D. 

The  Compound  of  Iodine  and  Codeine  which  forms  the  special 
subject  of  this  communication  is  obtained  by  mixmg  together  alco- 
holic solutions  of  equal  quantities  of  Codeine  and  Iodine,  and  leaving 
tlie  mixture  to  spontaneous  evaporation,  when  the  new  compound  is 
deposited  in  crystals.  This  compound  is  insoluble  in  water,  spar- 
ingly soluble  in  cold  alcohol,  but  readily  in  boiling,  and  it  is  again 
deposited  in  small  triangular  plates  as  the  solution  cools.  Its  crys- 
talline form  has  been  determined  by  Professor  Haidinger,  of  Yienna, 
who  finds  it  to  belong  to  the  doubly  oblique  system.  The  crystals^ 
liave  a  fine  diamond  lustre  and  a  deep  purple  colour  by  reflected, 
and  ruby  red  by  transmitted  light.  In  powder  its  colour  is  cinna- 
mon brown. — Froceedmgs  of  the  British  Association^  1850. 

ON  THE  PRESENCE  OF  SUCCINIC  ACID  IN  THE  HUMAN  BODY. 
BY  M.  W.  HEINTZ. 

On  examining  the  colourless  liquid  contained  in  hydatic  cysts, 
which  are  frequently  developed  in  the  liver,  and  sometimes  even  in 
tlie  muscles,  the  author  discovered  that  this  liquid  contains  appre- 
ciable quantities  of  succinate  of  soda.  M.  Heintz  has  examined 
this  liquid  extracted  from  the  liver  of  a  woman  ;  and  by  evaporating 
it  to  dryness  the  residue  containing  crystals  of  common  salt  was 
mixed  with  alcohol,  which  occasioned  the  separation  of  a  thick 
syrup  ;  the  alcoholic  solution  did  not  appear  to  contain  urea,  creatin, 
or  uric  acid;  when  evaporated  to  a  syrupy  consistence,  it  at  first 
deposited  crystals  of  common  salt,  and  afterwards  some  feathery 
crystals,  which  were  purified  by  dissolving  in  a  small  quantity  of 
water  a  precipitation  from  it  by  concentrated  alcohol.  The  aqueous 
solution  of  these  crystals,  treated  with  hydrochloric  acid,  deposited 
small  crystals  of  an  organic  acid,  slightly  soluble  in  cold  water.  On 
attentively  examining  these  crystals,  M.  Heintz  ascertained  that  they 
were  identical  with  succinic  acid ;  the  experiments  first  performed 
were  merely  qualitative,  but  they  were  afterwards  completed  by  the 
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elementary  analysis,  of  a  small  quantity  certainly,  of  these  ciystals. 
The  form  of  these  crystals,  moreover,  was  that  of  an  oblique  rhombic 
prism ;  and  M.  Heintz  found,  by  very  exact  admeasurements,  that 
the  angles  of  these  crystals  were  equal  to  those  of  pure  succinic  acid. 
These  experiments  sufficiently  demonstrate  the  interesting  fact  an- 
nounced by  the  autlior  relative  to  the  existence  of  succinic  acid  in 
the  animal  economy, — Journ.  de  Pharm.  et  de  Chim.^  Sept.  1850  : 
translated  in  the  Philosophical  Magazine^  No.  252. 

IXFLUEI^CE  OP  CAEBONIC  ACID  ON  THE  GROWTH  OF  EEENS. 

De.  Daubeny  has  read  to  the  British  Association,  a  statement 
that  the  inquiry  on  this  subject  was  still  in  progress,  and  that  no 
satisfactory  results  have  as  yet  been  arrived  at.  The  Ferns  were 
now  growing  in  an  atmosphere  containing  one  per  cent,  of  carbonic 
acid  in  excess  above  that  ordinarily  contained  in  air  ;  and  although 
it  was  thought  similar  ferns  growing  under  the  same  conditions,  but 
writhout  carbonic  acid  in  excess,  were  the  most  luxuriant,  it  appeared 
that  they  thrived  well  in  tliis  artificial  atmospliere.  Mr.  li.  Hunt 
stated  that  he  found  the  cliversiiied  influences  of  light  materially  to 
affect  the  quantity  of  carbonic  acid  which  the  plants  could  absorb 
without  immediate  injury. 


ON  HUMUS. 

Humus,  the  brown-coloured  powder  from  the  decomposing  trunks 
of  old  trees,  has  been  examined  by  M.  Soubeiran,  who  says  :  "  as 
to  the  nitrogen,  which  is  always  one  of  the  constituents  of  Humus, 
it  is  impossible  to  say  what  proportion  belongs  to  it,  and  what  pro- 
portion enters  into  the  nitrogenous  products  which  are  mixed  with 
it.  It  is  to  be  observed,  that,  in  the  powder  of  oak  used,  the  quan- 
tity of  nitrogen  is  greater  than  in  the  wood  which  gave  rise  to  it. 
This  fact  renders  it  probable  that  some  of  the  nitrogen  of  the  air  is 
fixed  in  it  during  the  decomposition  of  the  wood ;  this  w^as  the 
opinion  of  Theodore  de  Saussure.  It  may  be  argued,  that  the  re- 
mains of  insects  have  supplied  it  ;  but  for  a  long  period  this  powder 
could  have  afforded  them  no  shelter,  since  the  slightest  shock  causes 
it  to  faU  at  the  root  of  the  tree. — Journ.  de  Pharm.  et  de  Chim.,  May, 
1850  ;  Philosophical  Magazine^  No.  245. 

ON  ALOINE,  THE  CETSTALLINE  CATHAETIC  PEINCIPLE  OF 
BAEBADOES  ALOES. 

About  two  months  ago.  Dr.  Stenhouse,  F.E.S.L.  &  E.,  re- 
ceived from  his  friend  Mr.  Thomas  Smith,  apothecary,  Edinburgh, 
a  quantity  of  a  brownish-yellow  crystalline  substance  which  he  hacl 
obtained  from  Barbadoes  Aloes.  Mr.  Smith's  process  consisted  in 
pounding  the  previously  dried  aloes  with  a  quantity  of  sand,  so  as 
to  prevent  its  agglutinating  ;  macerating  the  mass  repeatedly  with 
cold  water,  and  then  concentrating  the  liquors  in  vacuo  to  the  con- 
sistence of  a  syrup.  On  remaining  at  rest  in  a  cool  place  for  two 
or  three  days,  the  concentrated  extract  became  filled  with  a  mass  of 
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small  granular  crystals  of  a  brownish-yellow  colour.  This  is  the 
crude  substance  to  which  Mr.  Smith  has  given  the  name  of  Aloine, 
and  which  appears  to  constitute  the  cathartic  principle  of  aloes. 
Tlie  brownish-yellow  crystals  obtained  in  this  way  are  contaminated 
with  a  greenish-brown  substance,  which  changes  to  brownish- black 
on  exposure  to  the  air,  and  still  more  rapidly  when  it  is  boiled.  In 
order  to  purify  the  crystals  of  aloine,  therefore,  they  must  first  be 
dried  by  pressure  between  folds  of  blotting-paper,  and  then  re- 
peatedly crystallized  out  of  hot  water  till  they  have  only  a  pale 
sulphur-yellow  colour.  The  aqueous  solutions  of  aloine  must  on  no 
account  be  boiled,  but  simply  heated  to  about  150^  P.,  as  at  212^ 
F.  aloine  is  rapidly  oxidized  and  decomposed.  By  dissolving  the 
purified  crystals  of  aloine  in  hot  spirits  of  wine,  they  are  deposited, 
on  the  cooling  of  the  solution,  in  small  prismatic  needles  arranged 
in  stars.  When  these  crystals  have  a  pale  yellow  colour,  which  does 
not  change  when  they  are  dried  in  the  air,  they  may  be  regarded  as 
pure  aloine.  It  is  quite  neutral  to  test-paper.  Its  taste  is  at  first 
sweetish,  but  soon  becomes  intensely  bitter. 

It  has  long  been  known  to  medical  practitioners,  that  the  aqueous 
extract  of  aloes  is  by  far  the  most  active  preparation  of  that  drug. 
The  reason  of  this  is  now  very  plain,  as  the  concentrated  extract  of 
aloes  obtained  by  exhausting  aloes  with  cold  water  consists  chiefly 
of  aloine,  by  much  the  larger  portion  of  the  resin  being  left  undis- 
solved. Mr.  Smith  states  that,  from  a  series  of  pretty  extensive 
trials,  from  2  to  4  grains  of  alome  have  been  found  more  effective 
than  from  10  to  15  grains  of  ordinary  aloes.  Aloin  is.  Dr.  Sten- 
house  thinks,  therefore  likely,  ere  long,  to  supersede,  at  least  to  a 
considerable  extent,  the  administration  of  crude  aloes. —  See  Dr. 
Stenhouse's  communication  to  the  Philosophical  Magazine,  No.  253. 


WATEEY  SECRETION  OF  THE  LEAVES  AND  STEMS  OF  PLANTS. 

Most  botanists  who  have  directed  their  attention  to  the  subject, 
have  been  of  opinion  that  the  Watery  Secretion  of  Plants  is  nothing 
but  pure  water.  Dr.  Yolcker,  of  the  Royal  Agricultural  College  at 
Cirencester,  has  carefully  investigated  this  curious  subject :  and,  in 
comparing  the  secretion  of  the  leaves  of  the  ice-plant  with  the  fluid 
in  the  ascidia  of  Nepenthes^  finds  a  material  difierence  in  their  re- 
spective compositions,  as  will  be  seen  by  the  annexed  table,  which 
exhibits  the  composition  of  both  fluids  : — 


Composition  of  the  fluid  in  the 
ascida  of  Nepenthes. 

Organic  matter,  chiefly  maUc  and  a 

little  citric  acid. 
Chloride  of  potassium. 
Soda. 
Lime. 
Magnesia. 


Composition  of  the  watery  secretion 
of  the  leaves  of  Mesembryanthe- 
mum  crystallinum. 
Organic  matter  (albumen,  oxalic 

acid,  &c.) 
Chloride  of  sodium. 
Potash. 
Magnesia. 
Sulphuric  acid. 
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ON  THE  EXISTENCE  OP  IODINE  IN  ERESHWATEE  PLANTS.     BY  M.  AD. 
CHATIN. 

In  verifying  the  fact  stated  by  Muller  (Lindley's  Vegetahle  K'mr/- 
dom)^  of  the  existence  of  Iodine  in  a  cress  of  unknown  origin,  the 
author  has  ascertamed — 

That  iodine  exists  in  freshwater  cresses,  that  it  is  not  pecuhar  to 
this  species,  nor  general  with  respect  to  plants  of  the  family  of  the 
Cruciferse  ; 

That  iodine  does  not  exist,  or  at  any  rate  cannot  be  discovered  in, 
terrestrial  plants,  whereas  it  exists  in  all  aquatic  plants ; 

That  of  the  latter,  those  which  occur  in  running  water  are  richer 
in  iodine  than  those  of  stagnant  water  ; 

That  in  sheets  of  water,  which  are  sufficiently  large  to  be  strongly 
agitated  by  winds,  the  plants  approacli  those  of  running  water,  in 
the  quantity  of  iodine  which  they  contain  ; 

That  the  proportion  of  iodine  contained  in  plants  is  in  general 
independent  of  their  nature,  and  subordinate  only  to  their  habitat, 
as  indicated  by  the  Confervse,  the  Potamogetons,  the  Nymphsea,  the 
Ranuncuh,  and  the  Cresses,  all  of  which  are  equally  rich  in  iodine 
in  running  waters,  and  equally  poor  in  marshes  ; 

That  the  iodine  exists  uncombined  with  the  tissue,  but  in  the 
state  of  alkaline  iodide  in  the  juice  of  the  plant. —  Comptes  Rend2i$^ 
Mars  25,  1850. 


ON  THE  EXISTENCE  OP  IODINE  IN  BEET-EOOT. 

Aptee  the  discovery  of  the  existence  of  so  important  a  substance 
as  Iodine  in  so  many  bodies,  M.  Lamy  thought  it  might  be  interest- 
ing to  state  how  he  had  ascertained  its  presence  in  the  Beet-root  of 
the  G-rand  Duchy  of  Baden. 

In  November,  1849,  M.  Lamy  received  from  M.  L.  Lintz,  chemist 
at  the  sugar  manufactory  of  Waghausel  in  the  G-rand  Duchy,  a  spe- 
cimen of  beet-root  potash  for  examination,  thinking  that  it  con- 
tained  iodine. 

Some  fragments  were  accordingly  dissolved  in  distilled  water  and 
saturated  with  nitric  or  sulphuric  acid  ;  the  solution  was  of  a  yellow 
colour  and  exhaled  the  odour  of  iodine  ;  by  the  addition  of  solution 
of  starch  it  became  of  an  intense  blue  colour,  which  disappeared  by 
heat  and  reappeared  on  cooling. 

After  frequently  repeating  this  experiment,  and  being  certain  of 
the  existence  of  an  alkaline  iodide  in  the  potash  of  Waghausel,  M. 
Lamy  examined  successively  the  various  products  of  the  manufac- 
ture of  sugar  of  this  locality,  beginning  with  saline  matter,  molasses, 
then  taking  the  refined  sugar,  unrefined  sugar,  and  cassettes,  or  beet- 
root cut  into  small  parallelopipeds  and  dried. 
I     The  saline  matter  was  treated  with  hot  water  as  long  as  it  dis- 
I  solved  anything ;  the  aqueous  solution  was  evaporated  to  dryness, 
i  and  the  residue  treated  with  highly  rectified  alcohol,  the  solution 
being  evaporated  to  dryness  ;  the  residue  was  divided  into  two  por- 
tions ;  one  of  these  was  treated  with  sulphuric  acid  and  solution  of 
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stai'cli,  and  the  otlier  was  tried  by  M.  Reynoso's  process  ;  in  both 
cases  the  existence  of  iodine  was  evident. 

The  asli  of  the  molasses  was  boiled  in  distilled  water  ;  a  portion 
of  the  filtered  liquor,  saturated  with  nitric  or  sulphuric  acid,  gave, 
like  the  potash,  a  fine  blue  colour  on  the  addition  of  solution  of 
starch  ;  another  portion,  on  spontaneous  evaporation,  left  a  crystal- 
lized residue  which  was  treated  with  hot  alcohol  of  40  degrees  to 
dissolve  the  iodide  and  separate  the  foreign  salts  insoluble  in  it. 
The  alcoholic  solution  w^as  evaporated  to  dryness,  and  the  residue 
treated  with  water  yielded  a  solution  which  gave  a  deep  blue  colour 
with  starch.  This  colour  was  very  permanent,  disappeared  on  being 
heated,  and  reappeared  on  cooling. 

Tlie  same  treatment  was  followed  with  sugar  unrefined  and  re- 
fined, but  they  gave  not  the  least  trace  of  iodine  ;  the  cossettes,  on 
the  contrary,  contained  this  substance :  the  experiment  was  several 
times  repeated,  and  always  with  the  same  result. 

The  author  examined  the  beet-root  from  a  manufactoiy  in  the 
neighbourhood  of  Versailles,  but  he  discovered  no  trace  of  iodine  in 
it.  As  the  manufactory  of  Waghausel  is  of  great  extent,  M,  Lamy 
thinks  it  probable  that  aU  the  beet-root  used  in  it  may  not  contain 
iodine ;  and  as  salts  of  iodine  are  not  uncommon  in  the  salt-springs 
of  Grermany,  he  inquires,  without  attempting  to  decide,  whether  the 
presence  of  iodine  may  not  be  derived  from  the  assimilation  of  the 
salts  of  iodine. — Journ.  de  Fharm.  et  de  Chim.  Juillet,  1850. 


MELSENS'S  NEW  PEOCESS  EOR  EXTEACTING-  STTGAE  EEOM  THE  CANE. 

M.  Melsens  has  employed  the  acid  sulphites,  and  more  espe- 
cially the  bisulphite  of  lime,  for  the  double  purpose  of  preventing 
fermentation  by  the  action  of  the  sulphurous  acid,  and  of  neutralis- 
ing the  sulphuric  acid  as  fast  as  it  is  formed  by  means  of  the  lime. 
The  results  are,  that  bisulphite  of  lune  can  be  employed  in  the  ex- 
traction of  sugar  : — 1st,  as  an  antiseptic,  preventing  the  production 
and  action  of  any  ferment ;  2nd,  as  a  substance  greedy  of  oxygen, 
opposing  any  alteration  that  might  be  caused  by  its  action  on  the 
juice ;  3rd,  as  a  clarifier,  coagulating  at  a  temperature  of  212°  all 
albuminous  and  other  coagulable  matters  ;  4th,  as  a  body  bleaching 
all  pre-existing  coloured  products  ;  5th,  as  a  body  opposing  itself  in 
a  very  high  degree  to  the  formation  of  coloured  substances  ;  Gth,  as 
a  base  capable  of  neutralising  any  hurtful  acids  which  might  exist 
or  be  formed  in  the  juice,  and  substituting  in  their  place  a  weak  in- 
active acid,  namely,  sulphurous  acid. 

M.  Melsens  is  of  opinion  that  sugar  can  be  obtained  from  the 
sugar-cane  with  no  other  source  of  heat  than  a  tropical  sun,  except- 
ing only  for  the  purpose  of  clarification  ;  indeed,  the  bisulphite  of 
lime  prevents  the  crude  juice  of  the  cane,  or  the  syrup  obtained 
therefrom,  from  undergoing  any  changes  :  great  rapidity  in  the  pro- 
cess of  crystallization,  indispensable  at  present,  becomes  by  using 
this  salt  unnecessary  ;  and  more  than  this,  the  quantity  of  sugar 
which  is  now  lost  in  the  bagasse,  in  consequence  of  the  impossibility 


CHEMICAL  SCIENCE. 


209 


of  washing  it  out  unclianged,  can  be  all  collected  by  being  dissolved 
in  water  charged  with  bisulphite  of  lime. 

The  only  objection  that  can  be  made  to  the  above  process  is,  that 
the  sugar  obtained  by  means  of  bisulphite  of  lime  has  a  sulphurous 
taste:  tliis  is  true,  but  the  taste  is  completely  lost — 1st,  by  crush- 
ing the  sugar  and  exposing  it  to  the  air,  whereby  the  Httle  sulphite 
of  hme  which  there  may  be  is  converted  into  a  tasteless  sulphate  : 
2nd,  by  exposing  the  sugar  to  an  atmosphere  containing  ammonia  : 
if  this  is  done,  the  sugar  acquires  a  very  agreeable  flavour  of  vanilla, 
but  is  apt  to  become  a  little  discoloured :  3rd,  by  clarifying  it  until 
it  loses  10  per  cent,  of  its  weight :  by  this  process  a  pure  white 
sugar  can  be  obtained,  which  will  bear  comparison  with  any  sample 
produced  at  present.  The  last  is  the  process  recommended  to  be 
used  on  a  large  scale.  The  quantity  of  sugar  fit  for  the  market 
which  can  be  obtained  from  the  sitgar-cane  by  adopting  bisulphite 
of  hme,  as  above  recommended,  is  at  least  double  that  obtained  by 
the  usual  processes. 

In  consequence  of  M.  Melsens  having  made  all  his  experiments  on 
the  sugar-cane  at  Paris,  and  therefore  on  a  small  scale,  he  is  not  able 
to  state  how  bisulpliite  of  lime  c?m  best  be  used  in  the  large  colonial 
sugar  manufactories  ;  but  is  compelled  to  leave  the  application  of  the 
principles  on  which  his  method  depends  to  the  inteUigence  of  the 
manufacturers  themselves.* 

In  the  preparation  of  beet-root  sugar,  bisulphite  of  lime  is  quite 
as  useful  as  in  the  extraction  of  cane-sugar.  The  way  in  which  it  is 
to  be  employed  in  the  former  is  fully  explained  in  the  second  article 
published  in  the  507th  number  of  the  Courrier  de  V Europe, — Gar- 
dener s  Chronicle,  Dec.  15,  1849. 


DE.  scoffeen's  sugar-eefining  peocess. 

It  will  be  recollected  that  this  new  Process  was  described  by  Dr. 
Scoffern  at  the  Meeting  of  the  British  Association  in  1849  ;  and  is 
duly  recorded  in  the  Year-book  of  Facts,  1850,  p.  101. 

At  the  recent  Meeting  of  the  Association  at  Edinburgh,  Dr. 
Scoffern  detailed  the  Process  as  now  in  operation  at  Montril,  about 
45  miles  south  of  G-ranada,  on  the  southern  coast  of  Spain,  in  a 
manufactory  furnished  with  apparatus  of  the  rudest  character. 
"Up  to  this  period  (July  9),"  says  Dr.  Scoffern,  "our  own  vacuum 
apparatus  has  not  been  sufficiently  advanced  to  enable  us  to  pursue 
our  operations  by  its  aid ;  nevertheless,  owing  to  the  superior  defe- 
cating power  of  the  sub-acetate  of  lead,  we  have,  even  with  the  old 
and  rude  machinery,  obtained  a  result  of  more  than  16  instead  of 
7  per  cent,  of  sugar.  Our  striking  teaches,  or  final  evaporatmg 
pans,  we  were  under  the  necessity  of  removing,  in  order  to  afford  the 
requisite  space  for  our  own  machinery  ;  hence  we  were  under  the 
necessity  of  concluding  our  process  of  concentration  in  a  brass  pan 

*  The  emph  yment  of  this  process  in  Jamaica  is  noticed  at  page  101  of  the 
present  volume. 
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of  conical  form,  and  holding  about  600  imperial  gallons, — thus  mate- 
rially increasing  the  difficulty  of  the  evaporative  process.  Hitherto 
only  one-sixth  per  cent,  on  the  juice  of  sub- acetate  has  been  used,  but 
I  imagine  the  quantity  may  be  advantageously  increased.  As  filtra- 
tion is  indispensable  for  the  conducting  of  this  process,  considerable 
fear  was  entertained  lest  fermentation  might  supervene.  This  fear, 
hovrever,  practice  has  demonstrated  to  be  groundless,  inasmuch  as 
we  possess  in  sulphurous  acid  an  agent  most  antagonistic  to  fer- 
mentation. Another  speculative  fear  was,  lest  danger  might  arise 
from  the  lead  employed  :  this  fear,  too,  practice  demonstrates  to  be 
entirely  without  foundation,  for  not  only  is  the  sulphite  of  lead 
most  easily  removed,  but  even  were  it  to  remain  no  injury  could 
supervene,  inasmuch  as  this  agent  is  as  harmless  as  chalk." 

In  continuation  of  this  subject,  some  Observations  on  the  Sul- 
phite of  Lead  were  made  by  Dr.  Gregory,  who  stated  that  he  had 
made  experiments  on  the  sulphite  formed  in  this  process.  The  Doctor 
admitted  that  an  infinitely  small  proportion  might  still  remain 
in  the  sugar,  but  that  he  considered  it  quite  innocuous.  He  had, 
indeed,  fed  rabbits  and  dogs  with  food  w^hich  had  been  united  with 
this  sulphite  of  lead,  and  the  result  was  that  they  thrived  amazingly, 
showing  no  symptom  of  any  of  the  known  effects  of  lead.  Dr. 
Grregory  also  remarked  that,  in  testing  sugar  for  lead  with  the 
hydro -sulphuret  of  ammonia,  iron  was  often  mistaken  for  the  former 
metal. 

Dr.  Christison  contended  that  we  had  no  evidence  that  the  sul- 
phite of  lead  w^as  innocuous.  It  was  true  that  in  cases  of  poisoning 
by  carbonate  of  lead,  sulphuric  acid  was  administered  to  convert  it 
into  the  comparatively  insoluble  sulphate  ;  but  tliis  was  a  case  widely 
different  fi'om  the  slow  accumulation  of  lead  upon  the  system.  Dr. 
Christison  adduced  some  examples  of  exceedingly  small  doses  of 
lead  being  taken  in  water  for  more  than  twelve  months  before  its 
evil  effects  became  apparent.  He  therefore  thought  it  yet  remained 
to  be  proved  that  the  sulphite  of  lead  was  without  action  on  the 
system,  since  we  know  nothing  of  the  influence  of  the  solvents  it 
would  meet  with  in  the  system,  or  of  the  influences  of  vital  action. 
Rabbits,  he  was  prepared  to  say,  should  be  entirely  rejected  in  these 
inquiries,  since  he  had  found  that  they  were  not  affected  by  many 
poisons.  Dogs  and  cats  were  the  only  animals  which  could,  from 
their  internal  structure,  be  regarded  as  the  representatives  of  the 
human  system  in  these  investigations. — Abridged  from  the  Athenceum^ 
No.  1189. 


SEA-WATEE  MADE  DRINKABLE  BY  PILTEATION. 

M.  Caedan  has  described  to  the  Paris  Academy  of  Sciences,  a 
new  system  of  Filter,  intended  to  render  sea-water  drinkable.  Tliis 
apparatus  consists  of  a  syphon,  the  long  tube  of  which  is  filled  with 
powdered  charcoal.  The  author  states  that  the  sea- water,  after 
having  traversed  this  syphon,  has  lost  its  nauseous  savour,  and  that 
the  saline  taste  wliicli  remains  is  scarcely  to  be  detected  after  it  is 
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mixed  with  wine.  MM.  Becquerel  and  Pouillet  are  appointed 
commissioners  to  examine  mto  the  merits  of  this  communication. — 
Atheuceum^  No.  1185. 


AESENIC  IN  CHALYBEATE  SPEINaS. 

Si:!fCE  the  discovery  of  Arsenic  in  the  deposits  from  certain  Clialy- 
beate  Springs,  it  has  been  asked  whether  the  poisonous  properties 
of  this  substance  are  not  neutrahzed  by  the  state  in  which  it  is 
found.  M.  Lassaisfne  has  finished  a  series  of  experiments  connected 
with  tliis  subject,  for  the  purpose  of  ascertaining  the  proportion  of 
arsenic  contained,  m  what  state  of  combmation  it  exists,  and  the 
nature  of  the  action  which  these  arseniferous  deposits  exert  in  the 
animal  economy.  The  fohowing  areM.  Lassaigne's  conclusions  : — 
1.  In  the  natm'al  deposits  of  the  mineral  waters  of  Wattviller, 
arsenic  exists  to  the  amount  of  2*8  per  cent.  2.  A  portion  of  these 
deposits,  representing  1*76  grains  of  arsenic  acid,  or  1*14  grains  of 
arsenic,  produced  no  effect  upon  the  health  of  a  dog.  3.  This  non- 
action shows  that  the  poisonous  property  of  the  arsenic  is  destroyed 
by  its  combination  with  the  peroxide  of  iron,  and  thus  confirms 
what  has  been  before  asserted, — that  peroxide  of  iron,  by  combining 
with  arsenious  and  arsenic  acid,  destroys  their  poisonous  pro- 
perties, and  consequently  becomes  an  antidote  for  taem. 


ACTION  OP  THE  SOAP  TEST  UPON  WATER. 

A  PAPEE  has  been  read  to  the  British  Association,  by  Mr.D.  Camp- 
bell, "  On  the  action  of  the  Soap  Test  upon  Water  containing  a  salt 
of  magnesia  only,  and  likewise  upon  water  containing  a  salt  of  mag- 
nesia and  a  salt  of  hme."  This  was  an  examination  of  the  value  of 
the  soap  test  of  Dr.  Clarke.  The  conclusions  arrived  at  were — 
1st.  That  water  containing  sulphate  of  magnesia  alone  acts  towards 
the  soap  test  in  producing  with  it  a  perfect  lather,  similarly  or 
nearly  so,  as  does  water  containing  a  lime  salt  alone,  but  only  wlien 
the  equivalent  of  magnesia  salt  does  not  exceed  six  grains  of  carbo- 
nate of  hme  m  a  gahon  of  water.  2d.  That  the  degrees  of  hardness 
of  an  ordinary  water  cannot  be  inferred  by  the  rule.  Compute  the 
grains  of  lime,  magnesia,  oxides  of  iron  and  alumina,  in  a  gallon  of 
water,  each  into  its  equivalent  of  clialk.  The  sum  of  these  equiva- 
lents will  be  the  hardness  of  the  water.  3d.  That  the  degrees  of 
hardness  of  a  water  containing  magnesia  and  lime  salts,  as  shown  by 
the  soap  test  as  it  is  now  applied,  cannot  in  every  case  be  taken  as 
representing  the  amount  of  these  salts  in  the  water  ;  nor  in  nearly 
any  instance  can  it  be  considered  as  giving  the  amount  of  lime  in  a 
water  when  magnesia  is  present.  4th.  That  water  might  show  by 
the  soap  test  a  small  degree  of  hardness  in  comparison  to  the  con- 
siderable quantities  of  salts  of  magnesia  and  of  lime  it  might  con- 
tain :  and  trusting  to  this  method  of  analysis  alone,  when  selecting 
water  for  ordinary  use  and  for  steam  purposes,  might  lead  to  a 
water  being  adopted  wliich  might  not  be  conducive  to  the  general 
health,  and  which  would  leave  considerable  deposit  in  vessels  in 
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which  it  was  boiled — a  great  deterioration  to  its  use  in  steam-gene- 
rating. 


ON  THE  ALTEEATION  WHICH  WELL-WATEE  UNDEEGOES.     BT  M.  T. 
BLONDEAIT. 

The  analysis  which  the  author  has  performed  on  the  Water  of  a 
great  number  of  the  Wells  of  Rhodez,  has  led  him  to  adopt  the  fol- 
lowing conclusions  : — 

1.  Well-water  may  be  altered  by  two  causes  ;  by  the  presence  of 
mineral  salts  held  m  solution,  and  by  that  of  animal  matters. 

2.  The  mineral  substances  which  occur  in  solution  are  silica,  alu- 
mina, carbonates  and  phosphates  of  lime  and  magnesia,  potash- 
alum,  chlorides  of  calcium,  magnesium,  and  sodium,  with  nitrates  of 
the  same  bases.  These  different  substances  are  not  hurtful  to  the 
animal  economy  when  they  exist  only  in  small  quantity.  Well- 
water,  [?  of  which  a  litre]  contains  only  4  to  5  centigrammes  of  these 
substances  in  solution,  may  be  employed  for  all  domestic  uses,  pro- 
vided it  does  not  contain  too  large  a  proportion  of  animal  matter. 

3.  Water,  of  which  a  litre  contains  one  gramme  of  the  above- 
mentioned  substances,  may  still  be  good  for  drinking ;  but  it  is  not 
fit  for  cookilig  vegetables  or  washing  linen  when  it  contains  O'l  grm . 
of  lime  or  magnesia. 

4.  Water,  of  which  a  litre  contains  0*1  grm.  of  lime  or  of  mag- 
nesia, and  0*1  grm.  of  organic  matter,  is  improper  for  any  domestic 
use. 

5.  It  is  of  the  utmost  importance  to  state  the  existence  and  de- 
termine the  quantity  of  animal  matter  held  in  solution  in  waters ; 
for,  if  they  exceed  the  limits  above  stated,  they  act  disastrously  on 
the  economy,  and  may  occasion  dysentery  and  various  maladies 
which  appear  to  be  contagious  because  the  whole  population  acquire 
the  seeds  at  the  same  sources. 

6.  The  presence  of  magnesia  in  drinkable  waters  does  not  pro-  " 
duce  so  hurtful  an  action  as  supposed  by  some  persons.  The  we 
water  of  Rhodez  contains,  on  an  average,  five  tunes  as  much  magnesi 
as  the  waters  of  the  valley  of  the  Iser,  analysed  by  M.  Grranger  ;  an 
yet  endemic  diseases,  as  goitre  and  cretinism,  are  entirely  unknow 
in  the  chief  town  of  Aveyron. 

7.  The  water  of  certain  wells  possesses  a  very  disagreeable  earth: 
taste  :  this  taste  is  derived  from  alumina  held  in  solution  by  carboni 
acid.  It  is  observed  that  those  well-waters  which  contain  most  o 
this  base  have  the  strongest  earthy  flavour. 

8.  It  results  from  these  experiments,  that  a  classification  of  drink- 
able waters,  based  on  the  relations  which  exist  between  the  sulphate 
and  the  chlorides,  mtist  be  a  defective  one  :  for  tliis  relation  varies, 
with  respect  to  the  saine  kind  of  water,  within  limits  of  considerabl 
extent ;  and  it  is  never  certain  that  the  water  operated  on  lias  not 
met  in  its  course,  either  above  or  below  the  soil,  with  substances 
which  have  altered  and  changed  the  proportions  in  which  these  sal 
enter  into  its  composition. — L' Institute  No.  851 :  Philosophic 
Magazine^  No.  251. 
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ON  THE  AIE  AND  WATEE  IN  TOWNS,  AND  THE  ACTION  OP  POEOUS 
STEATA  ON  WATEE  AND  OE&ANIC  MATTEE.     BY  DE.  E.  A.  SMITH. 

It  is  a  matter  of  great  importance  to  find  from  what  som^ce  it  is 
best  to  obtain  water  for  large  towns,  and  how  it  is  to  be  collected. 
To  these  points  Dr.  Smith  particularly  directs  attention.  Regarding 
the  conditions  of  many  springs,  which  never  become  muddy,  but 
possess  a  constant  brilliancy  and  a  very  equal  temperature  at  all 
seasons  of  the  year,  the  author  tliinks  that  there  is  a  purifying  and 
coohng  action  going  on  beneath.  The  sm^face  water  from  the  same 
place,  even  if  filtered,  has  not  the  same  brilliancy  ;  it  has  not  the 
same  freedom  from  organic  matter,  neither  is  it  equally  charged 
with  carbonic  acid  or  oxygen  gas  ;  there  are  other  influences,  there- 
fore, at  work.  Tlie  rain  which  fails  has  not  the  purity,  although  it 
comes  directly  from  the  clouds  ;  it  may  even  be  wanting  in  clean- 
ness, as  is  often  the  case.  Springs  rise  through  a  great  extent  of 
soil,  and  collect  a  considerable  amount  of  inorganic  salts  ;  and  it  is 
shouTi  by  Dr.  Smith  that  their  purity  is  due  entirely  to  the  power 
of  the  soil  to  separate  all  organic  matter,  and  at  the  same  time  to 
compel  the  absorption  of  carbonic  acid  and  oxygen.  The  amount  of 
organic  matter  removed  in  this  way,  by  its  combination  with 
oxygen,  is  surprising,  and  it  is  a  most  important  and  valuable  pro- 
perty of  the  soil.  The  change  even  takes  place  close  to  cesspools 
and  sewers  ;  at  a  very  short  distance  from  the  most  offensive 
organic  matter  there  may  be  found  water  having  little  or  none  in  it. 
As  an  agent  for  purifying  towns,  this  oxidation  of  organic  matter  is 
the  most  extraordinary,  and  we  find  the  soil  of  towns  which  have 
been  inhabited  for  centuries  still  possessing  this  remarkable  power. 
St.  Paul's  Churchyard  may  be  looked  upon  as  one  of  the  oldest 
parts  of  London,  yet  the  water  from  the  wells  around  it  is  remarkably 
pure,  and  the  drainage  of  the  soil  is  such  that  there  is  very  little  of 
any  salts  of  nitric  acid  in  it.  If  the  soil,  says  Dr.  Smith,  has  such  a 
power  to  decompose  by  oxidation,  we  want  to  know  how  it  gets  so 
much  of  its  oxygen.  We  must,  however,  look  to  the  air  as  the  only 
source,  and  see  how  it  can  come  from  it.  When  water  becomes 
deprived  of  oxygen,  it  very  soon  takes  it  up  again, — as  may  be 
proved  by  experiment.  This  shows  us  that  as  fast  as  the  oxygen  is 
consumed  by  the  organic  matter  it  receives  a  fresh  portion,  conveyed 
to  it  by  the  porous  soil.  Several  experiments  of  the  following 
character  were  given,  to  show  the  filtering  pov^^erof  the  soil : — A 
solution  of  peaty  matter  was  made  in  ammonia  ;  the  solution  was 
very  dark,  so  that  some  colour  was  perceived  through  a  film  of  only 
the  twentieth  of  an  inch  in  thickness.  This  was  filtered  through 
sand,  and  came  out  perfectly  clear  and  colourless.  Organic  matter 
dissolved  in  oil  of  vitriol  was  separated  from  it  by  a  thickness  of 
stratum  of  only  four  inches.  A  bottle  of  porter  was  by  the  same 
process  deprived  of  nearly  all  its  colour.  The  material  of  which 
this  filter  is  made  is  of  little  importance  ;  one  of  the  best,  accord- 
ing to  Dr.  Smith,  as  far  as  cleanng  the  water  is  concerned,  being 
of  steel  filings, — oxide  of  iron,  oxide  of  manganese,  and  powdered 
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bricks,  all  answering  equally  well.  This  shows  that  the  separation  of 
the  organic  matter  is  due  to  some  peculiar  attraction  of  the  surfaces 
of  the  porous  mass  presented  to  the  fluid.  This  paper  is  a  continu- 
ation of  Dr.  Smith's  Eeport,  published  in  1849  *  ;  and  he  purposes 
continuing  the  inquiry. — Proceedings  of  the  British  Association^  1850  : 
Jameson's  Journal,  No.  98. 


DEODOEIZIKG  EFFECTS  OF  CARBON.     BY  PEOFESSOR  SCHONBEIN. 

1.  When  ordinary  charcoal  powder  is  agitated,  even  but  for  a 
few  minutes,  with  an  aqueous  solution  of  perfectly  pure  perchloride 
of  iron,  the  latter,  when  filtered,  strikes  a  deep  blue  colour  with 
ferridsycnide  of  potassium,  showing  that  under  the  above  circum- 
stances protochloride  of  iron  is  formed.  When  a  definite  quantity 
of  the  solution  of  the  perchloride  is  treated  long  enough,  and  with  a 
sufficient  quantity  of  charcoal  powder,  the  whole  of  the  perchloride 
is  converted  to  protochloride.  This  change  is  effected  the  more 
quickly  the  finer  the  charcoal  is  powdered,  on  which  account 
calcined  lamp-black  is  far  more  effective  than  ordinary  charcoal 
powder.  It  deserves  to  be  mentioned  that  even  pulverised  coke 
produces  a  similar  effect  upon  the  salt  of  iron. 

2.  The  sulphate,  nitrate,  and  acetate  of  peroxide  of  iron,  dissolved 
in  water,  are  completely  converted  into  protosalts  by  agitation  with 
charcoal  powder ;  whence  we  are  led  to  conclude  that  all  persalts  of 
iron  dissolved  in  water,  or  in  any  other  menstruum,  may  be  con- 
verted by  carbon,  even  without  the  assistance  of  heat,  into  proto- 
salts. 

With  respect  to  the  behaviour  of  carbon  towards  a  solution  of  the 
pernitrate  of  iron,  the  following  statements  may  be  mentioned: — If 
the  solution  is  so  dilute  that  it  appears  of  a  light  yellowish-brown 
colour,  and  it  is  shaken  for  a  few  minutes  with  charcoal  powder, 
the  filtered  hquid  is  of  a  much  darker  colour  than  the  original  solu- 
tion. After  further  brief  treatment  with  fresh  charcoal,  the  colour 
of  the  solution  becomes  much  darker ;  and,  after  a  third  or  fourth 
operation  of  the  same  kind,  the  liquid  appears  almost  colourless,  in 
which  case  it  now  contains  no  longer  a  trace  of  the  persalt  of  iron, 
but  only  protosalt.  This  darkening  of  the  colour  arises  from  the 
charcoal  removing  not  only  oxygen  from  the  solution  of  the  persalt 
of  iron,  but  some  nitric  acid  at  the  same  time  ;  which  gives  rise  to 
the  formation  of  basic  pernitrate  of  iron — the  cause  of  the  dark 
colour. 

3.  When  the  solution  of  the  ferridcyanide  of  potassium  is  shaken 
only  for  a  few  minutes  with  ordinary  charcoal  powder,  the  filtered 
liquid  strikes  a  pretty  deep  blue  colour  with  perchloride  of  iron,  or 
the  solution  of  any  other  persalt  free  from  protoxide.  The  same 
solution  agitated  for  a  sufficient  time,  and  with  a  sufficient  quantity 
of  charcoal  powder,  is  so  changed,  tlmt  it  furnishes  a  copious  dark 
blue  precipitate  with  a  solution  of  a  persalt  of  iron,  or  leaves  on 
evaporation  a  yellowish  residue,  which  I  have  not  yet  been  able  to 

*  For  which  see  Year-booh  of  Facts y  1849,  p.  174. 
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examine  more  closely,  but  wliicli  appears  to  consist,  for  tlie  greater 
part,  of  ferrocyanide  of  potassium. 

Regarding  the  dissolved  ferridcyanide  of  potassium  as  a  double 
salt,  consisting  of  prussiate  of  potash  and  prussiate  of  the  peroxide 
of  iron,  and  the  dissolved  ferrocyanide  of  potassium  as  prussiate  of 
protoxide  of  iron  and  potash,  the  above  effect  of  the  carbon  might 
be  explained  from  a  conversion  of  the  per-  into  the  protoxide  of  iron. 

4.  A  solution  of  the  perchloride  of  mercury,  agitated  sufficiently 
long  with  a  suitable  quantity  of  charcoal  povrder,  is  rendered  taste- 
less, and  incapable  of  furnishing  peroxide  of  mercury,  with  solution 
of  potash.  The  perchloride  is  converted,  under  these  circumstances, 
into  protochloride. 

5.  A  dilute  solution  of  pernitrate  of  mercury,  perfectly  free  from 
protoxide,  shaken  but  for  a  few  minutes  with  charcoal  powder,  and 
then  filtered,  is  rendered  very  turbid  by  muriatic  acid  or  a  solution 
of  chloride  of  sodium  arising  from  precipitated  protochloride  of  mer- 
cury, which  proves  that  tlie  charcoal  converts  a  portion  of  the  per- 
nitrate of  mercury  immediately  into  protosalt,  even  in  thfe  cold. 
By  shaking  the  same  solution  of  pernitrate  three  or  four  times,  in 
quick  succession,  with  fresh  portions  of  charcoal  powder,  I  succeeded 
in  obtaining,  in  the  course  of  a  quarter  of  an  hour,  a  protosalt  per- 
fectly free  from  peroxide.  This  property  of  carbon  may  be  usefully 
employed  m  freeing  soluble  protosalts  of  mercury  from  any  admix- 
ture of  persalt. — Pogrjendorff's  Annalen,  Ixxviii.  p.  521  j  quoted  in 
the  Mechanics'  Magazine,  No.  1419. 


I^ATUEAL  WATER-PUEIFIEES. 

Me.  Waeeii^gton  has  for  a  year  past  kept  twelve  gallons  of  water 
in  a  state  of  admirably  balanced  purity  by  the  action  of  two  gold 
fish,  six  water- snails,  and  two  or  three  specimens  of  that  elegant 
aquatic  plant  known  as  Valisperia  sporalis.  Before  the  water-snails 
were  introduced,  the  decayed  leaves  of  the  Yalisperia  caused  a  growth 
of  shmy  mucus,  which  made  the  water  turbid,  and  threatened  to 
destroy  both  plants  and  fish.  But  under  the  improved  arrangement, 
the  shme,  as  fast  as  it  is  engendered,  is  consumed  by  the  water-snails, 
which  reproduce  it  in  the  shape  of  young  snails  ,whose  tender  bodies, 
again,  furnish  a  succulent  food  to  the  fish ;  while  the  Valisperia 
plants  absorb  the  carbonic  acid  exhaled  by  the  respiration  of  their 
companions,  fixing  the  carbon  in  their  growing  stems  and  luxuriant 
blossoms,  and  refreshing  the  oxygen  (during  sunshine,  in  visible 
little  streams)  for  the  respiration  of  the  snails  and  the  fish.  The 
spectacle  of  perfect  equihbrium  thus  simply  maintained  between 
animal,  vegetable,  and  inorganic  activity,  is  striking  and  beautiful ; 
and  such  means  may  possibly  hereafter  be  made  available  on  a  large 
scale  for  keeping  tanked  water  clean  and  sweet. — Quarterly  Review, 


INFLUENCE  OF  SUNLIGHT  UPON  THE  ACTION  OF  THE  DEY  GASES 
ON  OEGANIC  COLOUES. 

De.  Gr.  Wilson,  F.R.S.E.,  has  reported  to  the  British  Associa- 
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tion  the  result  of  a  series  of  experiments  made  in  the  summer  of 
1850,  on  the  effect  of  dayHght  in  modifying  the  cliemical  action  of 
eight  different  dry  gases, — viz.  chlorine,  sulphurous  acid,  sulphuretted 
hydrogen,  carbonic  acid,  a  mixture  of  sulphurous  and  carbonic  acid, 
oxygen,  hydrogen,  and  nitrogen — on  organic  colouring  matters.  All 
these  gases  were  found  to  act  more  powerfully  in  changing  colom*s 
when  exposed  to  sunhght  than  when  left  in  darkness.  The  effect 
was  greatest  in  the  case  of  the  bleaching  gases,  especially  chlorine, 
which,  the  author  showed,  may  be  left  three  years  in  contact  with 
colouring  matter  without  bleaching  occurring,  provided  moisture  is 
excluded ;  whereas  the  same  gas,  though  equally  dry,  was  found  to 
bleach  dry  colouring  matter  in  six  weeks,  if  exposed  to  sunshine ; 
so  that  a  fortnight  of  sunshine  is  more  than  equal  to  a  year  of  dark- 
ness in  determinmg  the  decolorizing  action  of  dry  chlorine. 

CHEMICAL  ACTION  OF  SOLAR  RADIATIONS. 

Me.  R.  Hunt  has  read  to  the  British  Association,  an  elaborate 
and  interesting  communication  on  the  present  state  of  our  know- 
ledge of  the  Chemical  Action  of  Solar  Eradiations.  We  may  state 
that  it  contained  a  very  clear  historical  sketch  of  all  that  had  been 
done  in  the  investigation  of  the  action  of  light  in  producing  che- 
mical changes,  and  that  it  entered  at  great  length  into  the  theory 
of  the  Daguerreotype,  Calotype,  and  other  Photogenic  processes. — 
Jameson^ s  Journal^  No.  98. 

With  respect  to  the  influence  of  the  solar  rays  upon  inorganic 
bodies,  Mr.  Hunt  thinks  it  established  beyond  a  doubt — 1st.  That 
the  maximum  of  chemical  (actinic)  phenomena  is  to  be  found 
where  there  is  the  least  quantity  of  light  and  heat.  2.  That  as 
the  luminous  power  increases,  either  in  the  spectrum  or  in  natural 
phenomena,  the  chemical  (actinic  power)  diminishes,  until  it  comes 
to  its  minimum,  where  light — luminous  power — exists  at  its  maxi- 
mum. 3rd,  That  although  the  chemical  influence  extends  to  the 
red  or  heat-giving  rays,  its  operations  are  materially  modified,  and 
to  all  appearance  changed,  by  the  combined  operation  of  the  calorific 
power ;  and  that  results  standing  in  direct  opposition  to  those  ob- 
tained by  the  pure  chemical  rays  are  given  by  the  chemico- calorific 
rays.   

PROGRESS  OF  PHOTOGRAPHY. 

Sir  David  Brewster,  the  President  of  the  Edinburgh  Meeting  of 
the  British  Association,  in  August,  1850,  in  his  Inaugural  Address, 
thus  called  attention  to  the  great  improvements  or  discoveries  re- 
cently made  in  Photography  : — 

"  The  art  of  taking  photographic  negative  pictures  upon  paper 
was  the  invention  of  Mr.  Fox  Talbot,  a  distinguished  member  of 
this  Association.  The  superiority  of  the  Talbotype  to  the  Da- 
guerreotype is  well  known.  In  the  latter  the  pictures  are  reverted, 
and  incapable  of  being  multiplied  ;  while  in  the  Talbotype  there  is 
no  reversion,  and  a  single  negative  will  supply  a  thousand  copies,  so 
that  books  may  now  be  illustrated  with  pictures  drawn  by  the  sun. 
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The  difficulty  of  procuring  good  paper  for  the  negative  is  so  great, 
that  a  better  material  has  eagerly  been  sought  for ;  and  M.  Niepce, 
an  accomplished  officer  in  the  French  service,  has  successfully  sub- 
stituted for  paper  a  film  of  albmnen,  or  the  white  of  an  egg,  spread 
upon  glass.  This  new  process  has  been  brought  to  such  perfection 
in  Edinburgh,  by  Messrs.  Eoss  and  Thomson,  that  Talbotypes  taken 
by  them  and  lately  exhibited  by  myself  to  the  National  Institute  of 
France,  and  to  M.  Niepce,  were  universally  regarded  as  the  finest 
that  had  yet  been  executed.  Another  process,  in  which  gelatine  is 
substituted  for  albumen,  has  been  invented,  and  successfully  prac- 
tised by  M.  Poitevin,  a  French  officer  of  engmeers ;  and  by  an  in- 
genious method,  which  has  been  minutely  described  in  the  weekly 
proceedings  of  the  Institute  of  France,  M.  Edmund  Becquerel  has 
succeeded  in  transferring  to  a  Daguerreotype  plate  the  prismatic 
spectrimi,  with  all  its  brilliant  colom's  ;  and  also,  though  in  an  infe- 
rior degree,  the  colom's  of  the  landscape.  These  colours,  however, 
are  very  fugaceous  ;  yet,  thougli  no  method  of  fixing  them  has 
hitherto  been  discovered,  we  cannot  doubt  that  the  difficulty  will  be 
surmounted,  and  that  we  shall  yet  see  all  the  colours  of  the  natural 
world  transferred  by  their  own  rays  to  surfaces  both  of  silver  and 
paper.  But  the  most  important  fact  in  Photography  now  to  men- 
tion, is  the  smgular  acceleration  of  the  process  discovered  by  M. 
Niepce,  which  enables  him  to  take  the  picture  of  a  landscape  illu  - 
minated by  diffused  hght,  m  a  single  second,  or  at  most  in  two  se- 
conds. By  this  process,  he  obtains  a  picture  of  the  sun  on  albu- 
men so  instantaneously,  as  to  confirm  the  remarkable  discovery 
previously  made  by  M.  Arago,  by  means  of  a  silver  plate,  that  the 
rays  which  proceed  from  the  central  parts  of  the  sun's  disc  have  a 
higher  photogenic  action  than  those  v/hich  issue  from  its  margin. 
This  interesting  discovery  of  M.  Arago  is  one  of  a  series  on  photo- 
metry which  that  distinguished  philosopher  is  now  occupied  in 
pubhshing.  Threatened  with  a  calamity  w^hich  the  civilised  world 
will  deplore — the  loss  of  that  sight  vv^hich  has  detected  so  many 
brilhant  phenomena  and  penetrated  so  deeply  into  the  mysteries  of 
the  material  w^orid,  he  is  now  com.pleting,  with  the  aid  of  other 
eyes  than  his  own,  those  splendid  researches  which  will  im- 
mortahze  his  own  name  and  add  to  the  scientific  glory  of  his 
country." 

Full  details  of  M.  Poitevin' s  Experiment  are  given  in  the  Comptes 
Rendus,  No.  21,  27th  May,  1850  ;  and  in  tlie  Chemist,  July,  1850. 

Images  of  the  Sun  mid  3Ioon  obtained  on  Glass.  By  31.  Niepce  De 
Saint-  Victo. — Having  lately  heard  M.  Arago  state  at  the  Academy 
that  proofs  of  the  Sun  had  been  taken  on  plates  of  silver,  I  wished 
to  see  the  effect  produced  on  a  sheet  of  glass  covered  with  a  layer 
of  coagulated  albumen,  which,  as  is  known,  gives  an  inverse  or  ne- 
gative proof. 

I  operated  in  the  following  manner  : — Having  prepared  my  glass 
plate,  without  employing  any  means  of  acceleration,  I  exposed  it  in 
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the  camera-obscura,  of  whicli  the  object  glass  (I  operated  with  an 
object  glass  for  a  fourth  of  the  plate)  was  in  the  direction  of  the 
sun,  the  image  of  which  I  had  placed  in  the  visual  focus,  which  in 
this  object  glass  corresponds  exactly  to  the  photogenic  focus. 

My  first  experiments  were  made  as  quickly  as  possible  :  that  is  to 
say,  as  quickly  as  I  could  uncover  and  cover  the  object  glass,  operat- 
ing with  a  diaphragm  of  five  milhmetres  in  diameter.  Notwith- 
standing this,  the  image  came  too  rapidly.  On  submitting  the  plate 
to  the  action  of  gaUic  acid,  it  became  quite  black.  I  then  conceived 
the  idea  of  raising  the  diapliragm  and  leavmg  the  object  glass  unco- 
vered long  enough  for  the  image  to  appear  without  the  aid  of  gallic 
acid ;  and  this  succeeded. 

The  first  plate  was  exposed  five,  and  the  second  ten,  seconds. 

These  were  the  results  I  obtained : — The  first  plate  showed  a 
very  visible  and  distinct  image,  of  a  blood-red  colour,  much  deeper 
in  the  middle  than  at  the  edges,  as  any  one  may  see  by  examining 
the  plate. 

The  second  plate  presented  the  same  difference  between  the  centre 
and  the  circumference,  but  with  greater  intensity  ;  besides  which,  it 
had  a  circle  beyond  t]ie  image,  in  the  form  of  a  glory. 

The  difierent  intensity  of  the  centre  and  the  edge  is  so  much  the 
greater  as,  notwithstanding  the  effect  of  contrast,  it  is  still  very  per- 
ceptible, especially  when  examined  by  the  microscope  And  by  the 
same  effect  of  contrast,  if  the  image  is  blackened  with  gallic  acid, 
the  reverse  effect  takes  place. 

I  have  made  more  than  twenty  proofs,  and  almost  always  with 
the  same  .results. 

The  results  of  these  experiments  are  quite  in  conformity  with  the 
opinion  announced  by  M.  Arago,  that  the  photogenic  rays  emanat- 
ing from  the  centre  of  the  Sun  have  more  action  than  those  near 
the  edge  or  circumference. 

I  tried,  and  with  some  success,  to  take  the  image  of  the  Moon  in 
twenty  seconds,  the  Moon  being  at  the  full,  and  perfectly  at  the 
focus  of  my  object  glass  ;  and  without  using  a  heliostat,  I  obtained 
a  very  round  image.  But  the  rapidity  with  which  I  operated  was 
so  great,  that  the  Moon  had  not  time  to  move  perceptibly  ;  for  I 
should  say  that  if  left  for  50  seconds,  we  should  have  rather  an  oval 
image. 

To  obtain  an  image  of  the  Moon,  T  found  it  necessary  to  operate 
in  the  speediest  manner,  such  as  would  enable  me  to  take  a  proof  of 
a  landscape  illumined  by  diffused  light  in  one,  or  at  most  two,  se- 
conds. 

I  obtained  this  great  rapidity  by  new  means,  which  I  have  lately 
consigned  to  the  Academy  in  a  sealed  packet. — Comytes  llendus,  No. 
22,  June  3,  1850. 

Glass-plales.—  Mr.  T.  A.  Malone  has  communicated  to  the  Athe- 
naurn^  the  following  process,  dated  May  2nd  :  In  repeating  the  experi- 
ment of  M.  Niepce  de  Saint- Victor  on  pliotography  on  albumen  (pub- 
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lislied in  the  Technologiste  for  1848),  I  was  led  to  devise  apian  of  my 
making  "  glass  negatives."  I  proceeded  as  follows  : — To  the  white  of 
an  egg  its  own  bulk  of  water  was  added ;  the  mixture  beaten  into  a 
froth  was  then  put  into  a  strainer  made  of  letter-paper  so  twisted  as 
to  form  a  cone,  having  a  small  aperture  at  its  apex  ;  pinned  near  the 
base  to  hold  the  paper  to  its  shape.  The  clear  diluted  albumen  soon 
passed  through  into  a  wide- mouthed  bottle,  which  answered  the 
double  purpose  of  a  receptacle  for  the  fluid  and  a  support  to  the 
cone.  A  piece  of  plate-glass,  thick  or  thin,  as  you  please,  was  then 
rubbed  with  a  solution  of  caustic  alkali,  washed  in  water,  and  dried 
with  a  cloth :  just  before  applying  the  albumen,  the  glass  was 
breathed  upon  and  rubbed  with  new  blotting-paper  ;  then,  to  re- 
move dust  and  fibres,  cotton  wool  was  used.  Unless  this  latter  and 
every  other  precaution  is  taken  to  prevent  dust,  the  picture  will  be 
full  of  spots  produced  by  a  greater  absorption  of  iodine  (in  a  sub- 
sequent process)  in  those  than  in  the  surrounding  parts. 

Now  pour  the  albumen  on  the  glass,  inclining  the  plate  from  side 
to  side  until  it  is  covered  ;  allow  the  excess  to  run  off  at  one  of  the 
corners,  keepmg  the  plate  inchned  nearly  vertical.  As  soon  as  the 
albumen  ceases  to  drop  rapidly,  breathe  on  or  warm  the  lower  half 
of  the  plate  ;  the  warmth  and  moisture  of  the  breath  will  soon 
cause  it  to  part  with  more  of  its  albumen  j  wiping  the  edges  con- 
stantly hastens  the  operation. 

Until  this  plan  was  adopted,  the  coatings  were  seldom  uniform  ; 
the  upper  half  of  the  plate  retained  less  albumen  than  the  lower, — 
of  course  care  must  be  taken  to  warm  only  the  lower  halt.  When 
no  more  albumen  runs  down,  dry  the  plate.  I  use  for  this  piu'pose 
a  double-ring  gas-burner  of  some  eighty  jets.  A  common  fire 
answers  as  well,  save  now  and  then  it  imparts  a  little  dust. 

The  film,  when  dry,  is  quite  free  from  cracks,  and  is  so  thin  and 
transparent  that  the  brilliancy  of  the  glass  is  unimpaired.  It  is 
almost  necessary  to  mark  it  to  know  which  side  has  been  coated. 

The  next  operation  is  to  iodize  the  plate.  Dilute  jjure  iodine  with 
dry  white  sand  in  a  mortar,  using  about  equal  parts  of  each.  Put 
this  mixture  into  a  square  glass  trough,  and  over  it  place  the  albu- 
mined  plate  ;  as  soon  as  the  latter  has  become  yellow  in  colour, 
resembling  beautiful  stained  glass,  remove  it  into  a  room  lighted  only 
by  a  candle,  or  through  any  yellow  translucent  substance — yellow 
eahco,  for  instance.  Here  plunge  it  vertically  and  rapidly  into  a 
deep  narrow  vessel  containing  a  solution  of  "  aceto-nitrate"  of  silver, 
made  by  adding  three  oimces  of  nitrate  of  silver  to  two  ounces  of 
glacial  acetic  acid,  diluted  with  sixty  ounces  of  distilled  water. 
Allow  it  to  remain  until  the  transparent  yellow  tint  disappears,  to 
be  succeeded  by  a  milky-looking  film  af  iodide  of  silver.  Washing 
with  distilled  water  completes  this  operation.  The  plate  is  now 
ready  for  the  camera.  After  it  has  been  submitted  to  the  action  of 
the  hght,  pour  over  its  surface  a  saturated  solution  of  gallic  acid.  A 
negative  Talbotype  image  on  albumen  is  the  result.    Washing  with 
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water  before  and  after  immersion,  in  a  solution  of  one  part  of 
hyposulphite  of  soda  in  16  parts  of  water,  until  the  yellow  tint  is  re- 
moved from  the  shadows,  completes  the  process. 

But  where  is  the  novelty  ?  Let  us  go  back  a  step.  While  the 
gaUic  acid  is  developing  its  reddish  brown  image,  pour  upon  the 
surface  a  strong  solution  of  nitrate  of  silver :  the  brown  image 
deepens  in  intensity  until  it  becomes  black.  Another  change  com- 
mences :  the  image  begins  to  grow  lighter,  and,  by  perfectly  natural 
magic,  finishes  by  converting  the  black  into  white,  presenting  the 
cmious  phenomenon  of  the  conversion  of  a  Talbotype  negative  into, 
apparently,  a  Daguerreotype  positive,  but  by  very  opposite  agency,  no 
mercury  being  present ;  metallic  silver  (probably)  here  producing 
the  lights,  while  in  the  Daguerreotype  it  produces  the  shades  of  the 
picture.  I  have  said  probably,  because  it  may  be  unwise  to  speculate 
chemically  upon  appearances  which  may  depend  solely  on  molecular 
arrangement :  an  intricate  subject,  to  which  I  hope  this  communi- 
cation may  prove  a  slight  contribution. 

Prof.  AVlieatstone  has  suggested  to  me  the  desirableness  of  substi- 
tuting blackened  wood  or  blackened  ivory  for  glass  plates  ;  we  should 
probably  then  have  the  novelty  of  a  Daguerreotype  on  wood  free 
from  some  of  the  disadvantages  attendant  on  polish  metal.  Mr. 
Cundall  suggests  the  application  of  it  to  wood  blocks  for  wood 
engravers  for  certain  purposes,  making  the  drawings  by  light 
instead  of  by  hand. 

Alhuminiziyig  Photogenic  Glasses. — In  the  Athenoium^  No.  1205,  is 
a  translation  by  D.  Maunoir,  of  a  paper  by  M.  Luigi  Ceselh,  on 
a  new  process  for  "  albuminizing  photogenic  glasses."  It  ap- 
pears to  point  out  a  method  by  which  extreme  uniformity 
in  the  thickness  of  the  film  may  be  obtained.  It  cannot  be 
denied  that  Photography  has  gained  much  by  the  substitution 
of  glass  for  p]> otogenic  paper  ;  as  thus  has  been  obtained  a  high 
degree  of  transparency  of  the  plates  for  the  process.  Many 
difficulties,  however,  still  existed ;  for,  with  the  use  of  glass,  a  layer 
of  albumen  was  necessary  to  the  production  of  those  wonderful  re- 
sults obtained  by  the  rays  of  light.  Again,  to  cover  the  glass  with  a 
layer  of  albumen  of  equal  thickness,  so  that  the  light  may  produce 
everywhere  the  same  effect,  to  prevent  any  inequalities  formmg  on 
the  surface  during  the  drying  process,  to  produce  the  layer  at  one 
stroke, —  such  were  the  difficulties  which,  notwithstanding  repeated 
experiments,  yet  remained  to  be  overcome,  and  had  retarded  the 
progress  of  this  wonderful  new  method ;  but  which,  it  seemed  to 
M.  L.  Ceselli,  did  not  deserve  to  be  abandoned,  as  it  had,  to  be  re- 
placed by  the  improvements  obtained  with  photogenic  paper. 

After  having  studied  the  various  processes  in  use,  M.  L.  Ceselli 
invented  a  smaU  simple  machine,  which  he  has  found  to  obviate 
every  difficulty.  It  consists  of  a  small  rectangular  box,  supported 
by  three  regulating  screws.  To  its  base  is  joined  a  moveable  plate 
of  metal,  which,  being  heated  by  means  of  a  lamp  of  alcohol,  com- 
municates to  all  the  parts  of  the  box  an  equal  degree  of  heat.  The 
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plate  is  removed  when  tlie  water-bath  is  to  be  used  instead  of  the 
lamp.  The  apparatus  is  protected  by  a  glass  coyering,  to  guard 
against  heterogeneous  bodies  falling  on  the  albumen.  This  cover  is 
also  moveable ;  and  the  box  being  traversed  by  an  internal  channel, 
in  this,  when  convenient,  a  thermometer  may  be  introduced.  A 
sliding  frame  receives  the  glass  which  is  to  receive  the  preparation  ; 
this,  again,  being  placed  between  two  other  plates  of  glass.  The 
glasses  are  secured  and  their  edges  brought  to  correspond  by  means 
of  a  tightening  screw,  so  that  the  albumen,  when  either  spreading 
or  shrinking,  may  always  cover  the  whole  surface  of  the  intermedial 
plate  of  glass.  The  frame  is  furnished  on  two  parallel  sides  with  a 
small  groove  to  receive  the  albumen,  which  a  small  round  edged 
knife,  elevated  to  proper  point  by  means  of  two  spiral  pivots  cased 
in  the  sides  of  the  box,  and  kept  down  in  a  parallel  direction  to  the 
glass  by  means  of  a  screw,  serves  to  remove,  producing  by  this 
means  the  exact  tliickness  of  layer  which  is  required.  The  frame  is 
furnished  along  one  of  its  sides  with  an  indented  ridge,  to  which  a 
wheel  provided  with  an  external  handle  corresponds,  so  that  the 
frame  can  be  made  to  move  with  such  velocity  as  the  operation  may 
require. 

Fluoride  of  Fotassium. — M.Eegnault  has  communicated  to  the  Paris 
Academy  of  Sciences,  a  nev^  photographic  process,  the  discovery  of  M. 
Blanquart-Evrard*  "  The  Fluoride  of  Potassium,"  says  the  author, 
"  added  to  the  iodide  in  the  preparation  of  the  negative  proof,  gives  an 
instantaneous  image  by  exposure  in  the  camera  obscura.  To  assure 
myself  of  the  extreme  sensibihty  of  the  fluoride,  I  have  experimented 
on  some  of  the  least  sensitive  of  the  photographic  preparations,  suchas 
plates  of  albmninized  glass  simply  iodized,  requiring  an  exposure  at 
least  sixty  times  as  long  as  the  sensitive  paper.  By  adding  the 
fluoride  to  the  iodized  albumen,  or  by  substituting  the  washing  of 
the  plate  after  the  aceto-nitrate  with  distilled  water — by  floating 
over  it  a  solution  of  the  fluoride  of  potassium,  I  have  obtained  in- 
stantly an  image  by  exposure  in  the  camera  obscura."  It  must  not 
be  forgotten  that  previous  to  1844,  Mr.  Robert  Hunt  pubhshed  a 
process  discovered  by  him,  and  called  "  The  Fluorotype."  He  used 
both  the  fluorides  of  potassimn  and  sodiimi,  and  found  the  latter 
salt,  combined  with  bromide  of  potassium,  the  most  useful.  Papers 
prepared  according  to  a  formula  given  in  that  gentleman's  "Re- 
searches on  Light"  are  stated  by  him  "  to  keep  for  some  weeks  with- 
out injury,  and  they  become  impressed  with  good  images  in  half  a 
minute  in  the  camera." 

Mr.  Fox  Talbot  has  completed  the  specification  of  his  new  patent 
for  improvements  in  Photography.  Its  only  novelty  is  the  use  of 
plates  of  porcelain  instead  of  glass. — Athenceum^  No.  1185. 

Crayons  Dar^uerreotf/pes. — Mr.  May  all,  of  the  West  Strand,  has  com- 
municated to  the  Athmceum^  No.  1197,  the  following  process  : — 

1st.  Take  a  Daguerreotype  image  on  a  prepared  plate  as  usual, 
taking  care  to  mark  the  end  of  the  plate  on  which  the  head  is  pro- 
duced.   When  taken,  and  before  mercm'ializing,  remove  the  plate 
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from  the  liolder,  and  place  on  it  a  plate  of  glass  prepared  as  follows. 
2nd.  Cut  a  piece  of  thin  plate-glass  of  the  same  size  as  the  Daguer- 
reotype plate,  gum  upon  one  side  of  it  a  thin  oval  piece  of  blackened 
zinc,  the  centre  of  the  oval  to  coincide  with  the  centre  of  the  image 
upon  tlie  plate.  Having  carefully  placed  the  glass  thus  prepared 
with  the  centre  of  the  zinc  disc  upon  the  centre  of  the  image,  expose 
the  whole  to  dayhght  for  20  seconds.  The  action  of  the  hght  will 
obhterate  every  trace  of  image  from  every  part  of  the  plate,  except 
that  wdiich  is  covered  with  the  blackened  zinc ;  and  also  from  the 
thickness  of  the  glass  the  action  will  be  refracted  under  the  edges 
of  the  zinc  disc,  and  will  soften  into  the  dark  parts.  Mercurialize 
the  plate  as  usual ;  the  image  will  be  found  with  a  halo  of  light 
around  it,  gradually  softening  into  the  background,  that  will  at  once 
add  a  new  charm  to  these  interesting  productions.  By  grinding  the 
glass  on  which  the  disc  is  fixed,  and  by  altering  the  shape  and  size 
of  the  disc,  a  variety  of  effects  may  be  produced  which  every  inge- 
nious operator  can  suggest  for  himself. 

Accelerating  Process.  By  J.  Middleton^  F.G.S. — The  following 
method  of  preparing  sensitive  paper  may,  perhaps,  be  welcome  to 
photographers  on  account  of  the  great  sensibihty  which  it  confers  ; 
it  has  the  additional  recommendation,  moreover,  of  being  very 
simple  and  constant  in  its  results. 

I  beat  up  albumen  of  the  egg  of  the  duck  till  it  becomes  liquid, 
and  then  mix  it  with  water  in  the  proportion  of  eighty  grains  of 
the  former  to  an  ounce  of  the  latter.  I  add  to  this  solution  iodide 
of  potassium  in  the  proportion  of  twenty-five  grains  to  the  ounce. 
Prior  to  the  application  of  this  solution  I  wash  the  size  from  the 
side  to  be  rendered  sensitive,  by  means  of  a  camel-hair  brush  ;  when 
dry,  I  float  the  paper  on  the  solution,  for  from  three  to  four 
minutes,  and  when  dramed  and  dried  I  lay  it  aside  for  use. 

When  about  to  be  used  for  taking  a  picture,  the  paper,  prepared 
as  above  directed,  is  to  be  washed  with  aceto-nitrate  of  silver,  m  the 
proportion  of  sixty  grains  of  nitrate  and  eighty  grams  of  acetic 
acid  to  an  ounce  of  water  (Talbot's  strength).  I  apply  the  solution 
with  a  glass  rod,  in  the  manner  recommended  some  time  since  by  a 
writer  in  the  Fkilosophical  Magazine,  using  about  forty  grains  of 
it  to  a  quarto  page,  and  allow  the  paper  to  dry  in  the  dark  ;  it  is 
now  ready  for  the  camera.  While  applying  the  sensitive  coat, 
as  also  while  bringing  out  the  picture,  I  take  the  precaution  to 
use  a  yellow  light.  I  find  that  from  ten  to  fifteen  seconds  is,  with 
ordinary  sun-light,  sufficient  exposure,  the  latter  being  generally 
too  great. 

When  the  picture  has  been  taken,  no  trace  of  it  appears  on  the 
paper,  but  it  comes  speedily  out  on  the  application  of  a  saturated 
solution  of  gallic  acid.  I  turn  up  the  edges  of  my  paper  and  pour 
the  solution  on  till  the  paper  is  entirely  covered ;  and  keep  it  so 
till  the  picture  has  come  sufficiently  out,  when  I  fix  it  in  the  usual 
way. 
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I  find  that  if  bromide  of  potassium  be  substituted  for  iodide  of 
potassium,  in  the  first  process,  a  picture  is  obtained ;  but  the  time 
of  exposure  required  is  then  about  a  minute.  Again,  bromide  or 
chloride  of  potassium  does  not  serve  to  accelerate,  as  in  the  ordinary 
processes,  but  the  contrary ;  gallic  acid  too,  added  to  tlie  aceto- 
nitrate,  destroys  sensitiveness.  I  find  also,  that  if  the  albumen  be 
dried,  and  afterwards  dissolved  up  and  used  as  above  described,  it 
has  lost  its  photographic  value ;  a  circumstance  which  w^ould  seem 
to  indicate  that  photographic  properties  are  connected  with,  or  de- 
pendent upon,  molecular  arrangement. 

The  emplo}T2ient  of  albmnen  in  photography  is  not,  I  believe, 
new :  it  has  not,  however,  so  far  as  I  am  aware,  been  used  in  the 
way  or  with  the  effect  stated  above. — Communicated  to  the  Philoso- 
phical Magaziyie^  No.  249. 


ADDENDUM  TO  THE  PEOPEETIES  OF  PEAT  CHAECOAL,  AT  PAGE  202. 

In  November  last  appeared  in  the  Times  the  following  state- 
ment : — 

It  now  appears  that  Mr.  Owen,  whose  course  from  the  first  was  in  no  way 
inconsistent  with  Lord  Ashley's  testimony  respectinsf  him,  has  been  for  the 
past  year  and  a  half  quietly  eng-ag-^d  in  testing-  the  merits  of  the  process  to 
an  extent  that  would  properly  authorise  a  definitive  estimate  of  its  results. 
These  labours  have  been  carried  on  partly  under  the  s'iperintendence  of 
Dr.  Hodges,  the  Professor  of  Ag-ricidture  in  Queen's  Colleg-e,  Belfast ;  and 
partly  in  the  nei;^hbourhood  of  London,  at  the  premises  of  Messrs.  Coffey 
and  Sons,  the  engineers  :  and  the  conclusions  now  represented  to  have  been 
arrived  at  are  of  an  exceedinsrly  satisfactory  nature.  They  do  not  promise 
the  500  per  cent,  originally  talked  of;  but,  according-  to  a  certified  estimate 
rendered  by  Messrs.  Coffey,  they  show  a  profit  of  upwards  of  100  per  cent. 
This  estimate,  which  is  framed  for  an  establishment  consuming  36,500  tons 


of  peat  per  annum,  is  as  follows  :— 

EXPENDITURE. 

36,500  tons  of  peat  at  2s.  per  ton    ^3,650 

455  tons  of  sulDhuric  acid  at    7    3,185 

Wear  and  tear  of  apparatus,  &c   700 

Wa^es,  labour,  &c   2,000 

Cost  of  sendin.^  to  market,  and  other  incidental  charges   2,182 

Profit   II39O8 

^€■23,625 

PRODUCE. 

365  tons  of  sulphate  of  ammonia  at  ^12  per  ton   ^4,380 

255  tons  of  acetate  of  lime  at  ^14    3,570 

19,000  gallons  of  naphtha  at  5s.   4,750 

109,500  pounds  of  paraffine  at  Is   5,475 

73,000  gallons  of  volatile  oil  at  Is   3,650 

36,000  gallons  of  fixed  oil  at  Is   1,800 


^23,625 

This  (says  the  AtJierKsum,  No.  1205)  is  but  a  repetition  of  the  original  state- 
ment: and  we  at  once  detect  in  the  estimate  many  fallacious  particulars, — 
unless  the  experience  of  Sir  Robert  Kane,  as  given  in  his  "  Industrial  Re- 
sources of  Ireland,"  be  valueless.  We  have,  besides,  the  experiments  made 
by  the  Dartmoor  Company,  on  a  large  scale,  at  the  loss  of  many  thousand 
pounds,  giving  their  admonitory  lesson,  in  reply  to  this  very  loose  estimate 
n  ade  by  Messrs.  Coffey.  We  wish  these  results  may  be  realized,  but  we 
have  no  hope  of  anything  so  satisfactory. 
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ZOOLOaY. 

THE  ZOOLOaiCAL  SOCIETY  OP  LONDON. 

The  Report  of  the  Council  read  to  the  Anniversary  Meeting,  in 
May  last,  stated,  that  the  fellows,  fellows-elect,  and  annual  sub- 
scribers at  that  time  amounted  to  1,665.  The  number  of  honorary 
and  foreign  members  was  29  ;  and  of  corresponding  members,  155. 
Among  the  corresponding  members,  the  Society  had  to  regret  the 
loss  of  Sir  T.  Reade,  Her  Majesty's  Consul- Greneral  at  Tunis,  who 
for  many  years  was  a  liberal  contributor  to  the  Society,  presenting 
them  with  many  of  the  most  valuable  carnivora  and  struthious 
birds.  The  revenue  of  the  Society  amounted  in  1849  to  £8,771, 
9,y.  Sd.^  being  an  increase  of  £606.  8*.  od.  as  compared  with  1848, 
and  of  £1,005. 14^.  2d.  as  compared  with  1847.  The  Council  re- 
garded this  result  as  conclusive  evidence  in  favour  of  the  measures 
commenced  in  1848  for  developing  the  resources  of  the  Society,  for 
improving  the  menagerie,  and  for  the  extension  of  the  facilities  for 
visiting  it.  The  increase  in  the  receipts  at  the  gates  in  1849,  of 
£1,124.  19.?.  6d.,  as  compared  with  1847,  justified  the  hope  that  this 
source  of  revenue  would  gradually  resume  the  importance  w^hich  it 
presented  in  the  earher  period  of  the  operations  of  the  Society. 
The  actual  increase  in  the  number  of  visitors  m  1849,  as  compared 
with  1848,  was  25,265  ;  and  it  was  scarcely  to  be  doubted  that  it 
would  have  been  still  larger  but  for  the  epidemic  which  prevailed  in 
August  and  September.  The  report  from  the  gates  of  the  cmTent 
year  presented  an  increase  in  the  receipts  of  £130,  as  compared 
with  the  corresponding  weeks  of  1849,  and  of  £259.  10*.  6d.  as  com- 
pared with  1848.  The  Council  considered  that  the  decrease  of  sub- 
scriptions had  been  checked  as  compared  with  the  ratio  of  preceding- 
years  ;  and  the  decrease  which  for  many  years  existed  at  the  garden 
gates  up  to  1847  was  not  only  determined,  but  the  receipts  were 
rapidly  rising,  and  exhibited  such  a  tendency  to  advance  as  more 
than  counterbalances  the  decrease  on  the  other  heads  of  income. 

The  recent  liberal  expenditure  in  buildings  and  the  purchase  of 
animals  had  not  only  been  rcAvarded  by  the  re-establishment  of  the 
celebrity  of  the  coUeetion,  as  the  finest  public  vivarium  in  Eui'ope  j 
but  had  enabled  the  Council  to  create  a  considerable  source  of  in- 
come in  the  disposal  of  duphcates— the  most  desirable  specimens 
being  invariably  preserved  for  the  menagerie.  The  memorial  to  the 
Commissioners  of  Woods  and  Forests  had  met  with  attention,  and 
the  rent  of  the  gardens  is  reduced  to  £337,  whereby  a  saving  of 
£167  per  annum  is  effected.  The  comparison  of  expenditm'e  with 
income  is,  however,  still  unfavourable,  if  the  outlay  on  new  build- 
ings was  not  considered  rather  as  a  change  of  investment  than 
expenditure — that  expenditure  having  brought  the  establishment  to 
a  state  of  efficiency  and  attractiveness  which  the  Council  beheve  will 
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obviate  for  a  considerable  time  the  necessity  of  further  building 
operations  beyond  the  works  now  in  progress.  The  buildings  com- 
pleted during  1849  were  of  the  most  important  kind  for  the  preser- 
vation of  the  collection,  and  in  their  advantages  far  exceeding  the 
value  of  the  annual  dividend  hitherto  received  on  the  capital  em- 
ployed. The  ordinary  expenditure  of  the  Society  might  be  taken 
at  about  £8,500  ;  and  there  is,  therefore,  every  probaSihty  that  the 
increasing  income  of  tlie  Society  will  produce  a  surplus  sufficient  for 
all  the  pm'poses  of  a  reserve. 

During  the  past  year  the  additions  to  the  Museum  of  momited 
specimens  had  been  limited  to  such  rare  species  as  had  died  in  the 
Menagerie,  and  were  not  previously  represented  in  the  Museum. 
Many  duphcates  had  been  presented  to  provincial  institutions  at 
Norwich,  Ipswich,  Dover,  Worcester,  &c.  ;  and  some  valuable  pre- 
sents had  been  received  from  different  individuals.  Although  no 
important  additions  have  been  made  to  the  library  by  purchase, 
several  desh'able  and  valuable  works  have  been  added  by  dona- 
tions ;  and  by  exchange  for  the  pubhcations  of  the  Society  from  a 
variety  of  scientific  institutions  at  Paris,  Munich,  Breslau,  Got- 
tingen,  Philadelphia,  Berlin,  Stockholm,  Van  Diemen's  Land ;  many 
distinguished  scientific  bodies  in  England,  Ireland,  and  Scotland, 
&c.,  as  well  as  from  authors.  The  principal  buildings  executed 
during  the  past  year  have  been  a  continuation  of  the  new  aviary, 
the  house  for  reptiles,  a  large  inclosure  for  grallatorial  birds,  the 
erection  of  a  wing  at  the  west  end,  and  the  commencement  of  one 
at  the  east  end  of  the  giraffe  house,  and  the  putting  into  repair 
other  buildings  connected  with  the  Gardens.  In  the  Gardener's  de- 
partment, the  Council  had  received  various  donations  from  the 
Horticultural  Society,  his  Grrace  the  Archbishop  of  Dublin,  and 
other  friends ;  and  constant  attention  had  been  paid  to  keeping  it 
in  order. 

With  regard  to  the  Menagerie,  the  Council  had  made  great  pro- 
gress, and  had  been  fortunate  in  obtaining  the  support  of  many 
additional  correspondents.  The  collections  of  valuable  animals  pre- 
sented by  the  late  Pasha  of  Egypt,  and  by  the  Governor  of  Singa- 
pore, having  been  safely  brought  to  this  country  about  the  same 
time,  the  Menagerie  might  be  considered  as  having  reached  the 
highest  point  of  value  in  July,  1849  ;  and  it  was  worthy  of  remark 
that  the  number  of  visitors  in  that  month  far  exceeded  the  average 
number  of  the  last  ten  years.  The  Council  had  the  satisfaction  of 
announcing  that  H.H.  Abbas  Pasha  had  presented  to  the  Society  a 
Hippopotamus,  which  he  had  consigned  to  the  care  of  the  Hon.  C.  A. 
Murray,  who,  in  a  recent  dispatch,  had  described  him  as  in  good 
health,  and  as  "  tame  and  playful  as  a  Newfoundland  puppy."  Her 
Majesty  had  presented  to  the  Society  the  principal  portion  of  a  pre- 
sent received  from  the  Emperor  of  Morocco,  consisting  of  a  honess, 
leopard,  two  ostriches,  and  two  gazelles.  During  the  past  year  the 
female  aurochs  and  three  bisons  were  carried  off  by  pleuropneu- 
monia, the  scourge  of  horned  cattle.    THe  rhinoceros  and  Afi-ican 
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buffalo  had  also  died ;  but,  as  the  former  had  been  upwards  of  fifteen 
years  in  the  Menagerie,  and  the  latter  nearly  as  long,  their  longevity, 
rather  than  their  decease,  was  to  be  remarked  on.  The  health  of 
the  collection  generally  is  attested  by  the  beautiful  condition  and 
by  the  numerous  list  of  species  which  have  been  bred  in  the  G-ar- 
dens.  The  Council  have  great  pleasure  in  announcing  that,  not- 
withstanding the  long  hst  published  in  1848  and  1849,  the  Society 
had  been  able  to  obtain  upwards  of  seventy  new  species,  exhibited 
for  the  first  time  during  the  past  year.  The  total  number  of  visi- 
tors to  the  G-ardens  in  1849  was  168,895  :  of  these  33,998  were  pri- 
vileged, and  134,897  unprivileged,  of  whom  upwards  of  72,000  were 
admitted  on  Mondays. 


MOEPHOLOGY  OF  THE  MUSCULAR  SYSTEM.  ^ 

Me.  Zaglas  has  given  to  the  British  Association,  an  exposition  of  i 
his  views  of  the  Morphology  of  the  Muscular  System.  He  showed  ^ 
that  by  tracing  the  development  of  the  muscles,  from  the  fishes  up  ^ 
to  the  higher  mammaha,  there  were  certain  general  laws  wliich  go-  ' 
verned  their  form  and  relationship  one  to  another.  Prof.  A.  Thom- 
son remarked  on  the  novelty  of  the  author's  views.  He  saw  no  ' 
occasion  why  we  should  not  have  the  same  general  laws  applying  to  ' 
the  muscular  system  as  we  found  prevaihng  with  regard  to  the  ner- 
vous and  osseous  systems. 


ON  EXUVIATION,  OE  THE  CHANGES  OF  INTEGUMENTS  BY  ANIMALS. 

SiE  J.  Gr.  Dalyell  has  read  to  the  British  Association,  a  paper 
on  this  subject.  The  observations  of  the  writer  were  confined  to 
the  family  of  Crustacea.  He  described  minutely  the  changes  under- 
gone by  crabs  diu^ing  the  process  of  moulting,  and,  in  several  in- 
stances, counted  the  number  of  days  from  one  moult  to  another. 
These  varied  from  60  to  194  days.  In  all  cases  he  found  that  no 
reparation  of  wounded,  mutilated,  or  destroyed  parts  took  place  till 
after  the  moult  which  succeeded  the  injury.  He  described  minutely 
several  cases  in  which  injuries  of  various  kinds  had  been  repaired. 
In  one  case  of  the  moult  of  a  crab,  only  the  two  claws  of  the  dermal 
skeleton  were  developed,  whilst  the  eight  legs  were  entirely  sup- 
pressed. At  the  next  moult,  the  animal  produced  its  usual  number 
cf  legs. 

Professor  Owen  wished  to  express  the  obligations  under  which 
naturalists  were  to  Sir  J.  Dalyell  for  his  numerous  observations  in 
natural  history.  The  subject  of  the  present  paper  was  one  of  great 
interest,  and  demanded  further  investigation.  Professor  Van  der 
Hoeven  stated  that  the  remarks  of  Sir  J ohn  confirmed  those  of  Mr. 
Newport  on  the  change  of  skin  and  the  reproduction  of  lost  mem- 
bers in  the  family  of  spiders.  Mr.  Peach  said  that  the  white  colour 
of  the  young  crabs  mentioned  by  Sir  John  was  owing  to  confinement. 
He  beheved  from  his  own  observations  that  limbs  were  only  repro- 
duced after  exuviation.    Amongst  the  Crustacea  which  he  had  ob- 
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served,  the  hermit  crabs  shed  their  skin  most  frequently  :  sometimes 
as  often  as  five  or  six  times  in  a  month. 


CIECULATION  AND  DiaESTION  OP  THE  LOWER  ANIMALS. 

Peof.  Agassiz  states,  that  the  Circulation  of  the  Invertebrata 
cannot  be  compared  to  that  of  the  Vertebrata.  Instead  of  the  three 
conditions  of  chyme,  chyle,  and  blood,  which  the  circulating  fluid 
of  the  vertebrata  undergoes,  the  blood  of  that  class  of  the  inverte- 
brata which  he  had  particularly  studied,  the  anneUda  or  worms,  is 
simply  coloured  chyle.  The  receptacles  of  chyle  in  different  parts 
of  the  body  are  true  lymphatic  hearts,  hke  those  found  in  the  ver- 
tebrata; this  kind  of  circulation  is  found  in  the  articulata  and 
molluscs,  with  few  exceptions,  and  in  some  of  the  echinoderms. 
In  the  medusae  and  polyps,  instead  of  chyle,  chyme  mixed  with 
water  is  circulated  :  this  circulation  is  found  in  some  molluscs  and 
intestmal  worms.  Professor  Agassiz  thinks  that  the  embryological 
development  of  the  higher  animals  shows  a  similar  succession  in  the 
circulating  function.  As  regards  the  connection  between  respiration 
and  circulation  in  vertebrata,  the  gills  are  found  between  branches 
of  the  blood  system ;  in  invertebrata,  the  chyliferous  system  is  acted 
on  by  the  respiration.  The  gills  of  fishes,  therefore,  cannot  be  com- 
pared to  the  gills  of  Crustacea,  articulata,  and  molluscs.  In  fact,  no 
gills  are  connected  with  the  chymiferous  circulation.  Animals  having 
this  circulation,  have  no  true  respiration.  They  have  only  tubes  to 
distribute  freshly  aerated  water  to  different  parts  of  the  body. — 
Froc.  Bost.  Nat.  Hist.  Soc. 


NOTES  ON  CRUSTACEA.    BY  DR.  T.  WILLIAMS. 

These  Notes  are,  first,  on  the  Development  of  the  SheU.  Under 
this  head,  the  author  gives  an  account  of  the  changes  observed  in 
the  shell  during  its  growth  when  examined  by  the  microscope.  In 
the  first  place,  a  production  of  cells  was  observed  over  the  region  of 
the  heart.  This  gradually  spread  and  formed  the  upper  layer  of 
the  dermal  skeleton.  Under  tliis  was  formed  a  layer  of  pigment 
cells,  and  below  this  again  layers  of  smaller  cells,  till  the  whole 
'  integument  was  formed.  The  younger  the  animal,  the  oftener  this 
i  process  went  on ;  till  at  last  it  went  on  very  slowly,  or  ceased  alto- 
I  gether.  Secondly,  the  shedding  of  the  exuviae.  This  process  seemed 
in  a  great  measure  under  the  control  of  the  animal ;  as,  when 
watched,  it  frequently  suspended  this  operation,  or  when  excited, 
hastened  it.  It  appears  to  be  attended  with  excitement  of  the  nervous 
system,  as  at  this  period  the  animal  was  more  pugnacious  than  at 
any  other.  Thirdly,  the  reproduction  of  Hmbs.  This  process  only 
took  place  after  the  exuviation  of  the  old  skin,  although  a  reparative 
process  was  evidently  set  up  in  the  injured  part.  At  the  moult 
'  immediately  subsequent  to  the  loss  of  a  hmb,  the  new  Hmb  was  not 
so  large  as  those  which  represented  uninjured  limbs. — Prvceedings  of 
the  British  Association^  1850. 
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EEPEODUCTION  OF  LIMBS  AFTEE  AMPUTATION  IN  THE  HUMAN 
SUBJECT. 

De.  Simpson,  in  a  paper  read  to  the  British  Association,  has 
shown  that  the  power  of  reproducing  and  repairing  lost  parts  is 
greatest  in  the  lowest  class  of  animals,  and  decreases  as  we  ascend 
higher  and  higher  in  the  scale  of  animal  hfe.  He  then  points  out 
that  the  embryo  approaches  in  this,  as  in  other  respects,  the  physio- 
logical life  and  powers  of  the  lower  animals ;  and,  consequently, 
when  the  arm  or  leg  is  amputated  during  embryonic  existence,  as 
not  unfrequently  happens  from  bands  of  coagulable  lymph,  and  the 
results  of  disease,  the  stmnp  structures  reproduce  a  small  rudimen- 
tary hand  or  foot,  as  the  crab  or  lizard  does.  He  showed  variouy 
casts  and  drawings  of  cases  of  hands  thus  reproduced ;  and  Iavo 
living  examples  were  exhibited. 


LOW  STATE  OF  DEYELOPMENT  OF  MAMMALS  AND  BIEDS  IN  AUSTEALIA 
AND  NEW  ZEALAND. 

Geological  researches  into  the  structure  of  the  globe  show  that  a 
succession  of  physical  changes  have  modified  its  surface  from  titf 
earhest  period  up  to  the  present  time  ;  and  that  these  changes  have 
been  accompanied  with  variations,  not  only  in  the  phases  of  animal 
and  vegetable  hfe,  but  often  in  the  development  also  of  organiza- 
tion ;  and  as  these  changes  cannot  be  supposed  to  have  been  operat- 
ing uniformly  over  the  entire  surface  of  the  globe  in  the  same 
periods  of  time,  we  should  naturally  be  prepared  for  finding  the  now 
existing  Fauna  of  some  regions  exhibiting  a  higher  state  of  develop- 
ment than  that  of  others  :  accordingly,  if  we  contrast  the  Fauna  of 
the  old  continents  of  geographers  with  the  zoology  of  Australia  and 
New  Zealand,  we  find  a  wide  difference  in  the  degree  of  organization 
wliich  creation  has  reached  in  these  respective  regions.  In  New 
Zealand,  with  the  exception  of  a  Vesj)erlilio  and  a  31us^  which  latter 
is  said  to  exist  there,  but  which  has  not  yet  been  sent  to  this 
country,  the  most  highly  organized  animal  hitherto  discovered, 
either  fossil  or  recent,  is  a  bird  :  in  Australia,  if  compared  with  New 
Zealand,  creation  appears  to  have  considerably  advanced,  but  even 
liere  the  order  Eodentia  is  the  highest  in  the  scale  of  its  indigenous 
animal  productions  ;  the  great  majority  of  its  quadrupeds  being 
the  Marsupiata  (kangaroos,  &c.)  and  the  Monotremaia  {Echidna  and 
OrnithoryncJms)  ^  which  are  the  very  lowest  of  the  Mammalia ;  and  it  s 
ornithology  being  characterised  by  the  presence  of  certain  peculiar 
genera,  Talegalki^  Leipoa,  and  Megapodius^ — birds  which  do  not  incu- 
bate their  own  eggs,  and  which  are  perhaps  the  lowest  representa- 
tions of  their  class  ;  while  the  low  organization  of  its  botany  is 
indicated  by  the  remarkable  absence  of  its  fruit-bearing  trees,  tl;c 
Cerealia,  &c.' — Gould'' s  Birds  of  Australia. 

Mr.  Grould  gives  the  following  summary  of  the  distribution  of 
the  birds  of  Australia  : — 385  species  inhabit  New  South  Wales,  289 
South  Australia,  243  Western  Australia,  230  Northern  Australia, 
jind  181  Van  Diemen's  Land  j  and  that  of  these,  88  are  peculiar  to 
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^ew  South  Wales ;  16  to  South  Austraha ;  36  to  Western  AustraHa ; 
105  to  Northern  Austraha ;  and  32  to  Tan  Diemen's  Land. 

The  great  excess  in  the  number  of  species  inhabiting  New  South 
Wales  is  doubtless  attributable  to  the  singular  belt  of  luxuriant 
vegetation,  termed  brushes,  which  stretches  along  the  southern  and 
south-eastern  coasts,  between  the  ranges  and  the  sea,  and  which  is 
tenanted  by  a  Fauna  pecuharly  its  own. 

Although  this  part  of  the  continent  is  inhabited  by  a  larger  num- 
ber of  species  than  any  other,  it  is  a  remarkable  fact  that  the  species 
pecuhar  to  Northern  Austraha  are  much  more  numerous  than  those 
pecuHar  to  New  South  Wales. 


COMMUNICATION  BETWEEN  THE  TYMPANUM  AND  PALATE  IN  THE 
CEOCODILIAN  REPTILES. 

Peop.  Owen  has  communicated  to  the  E-oyal  Society,  a  paper  on 
this  subject.  After  citing  the  descriptions  by  Cuvier,  Kaup,  Bronn, 
and  De  Blaiuville,  of  the  Eustachian  tubes  and  the  foramina  in  the 
base  of  the  cranium  of  the  recent  and  extinct  Crocodiles,  the  author 
gives  an  account  of  nerves,  arteries,  veins,  and  "air- tubes  that  traverse 
these  different  foramina,  and  thus  determines  the  true  position  of 
the  carotid  foramina  and  posterior  nostrils  in  the  Teleosauri  and 
other  fossU  Crocodilia,  which  had  been  a  matter  of  controversy 
amongst  the  authors  cited.  In  the  course  of  these  researches,  the 
author  discovered  a  distinct  system  of  Eustachian  canals  superadded 
to  the  ordinary  lateral  Eustachian  tubes,  which  he  describes  as 
follows  : — 

"  From  each  tympanic  cavity  two  passages  are  continued  down- 
wards :  one  expands  and  unites  with  its  fellow  from  the  opposite 
side  to  form  a  median  canal  which  passes  from  the  basisphenoid  to 
the  suture  between  that  and  the  basioccipital,  where  it  terminates  in 
the  median  canal  continued  to  the  orifice  described  by  M.  De  Blain- 
ville  as  the  posterior  nostril ; — the  second  passage  leads  from  the 
floor  of  the  tympanic  cavity  to  a  short  canal  which  bends  towards 
its  fellow,  expands  into  a  sinus,  and  divides  :  one  branch  descends 
and  termiaates  in  the  small  lateral  foramen  at  the  lower  end  of  the 
suture  between  the  basioccipital  and  the  basisphenoid ;  the  other 
branch  continues  the  course  inwards  and  downwards  until  it  meets 
its  fellow  at  the  median  hne  of  the  basioccipital,  and  it  forms  the 
posterior  primary  division  of  the  common  median  canal :  tliis  soon 
joins  the  anterior  division,  and  the  common  canal  terminates  at  the 
median  opening  below.  Membranous  tubes  are  continued  from  the 
three  osseous  ones,  and  converge  to  terminate  finally  in  the  single 
Eustachian  orifice  on  the  soft  palate  behind  the  posterior  nostril. 
The  mucous  membrane  of  the  palate  hues  the  various  osseous  canals 
above  described,  and  is  continued  by  them  into  the  lining  mem- 
brane of  the  tympanum. 

With  regard  to  the  homologies  of  the  above- described  air-passages, 
the  author  states  that  the  lateral  canals  answer  to  the  simple  Eusta- 
chian tubes  of  Lizards  and  Mammals  ;  and  that  the  median  canal, 
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with  its  dicliotomous  divisions,  is  a  speciality  peculiar  to  the  croco- 
dilian reptiles. 


DISTEIBUTION  OF  MARINE  ANIMALS. 

Prof.  E.  Forbes  has  presented  to  the  British  Association,  a  Report 
containing  a  vast  body  of  accurate  observations  and  carefully  stated 
facts  "  On  the  Infra-httoral  Distribution  of  Marine  Animals  on  the 
Southern,  Northern,  and  Western  Shores  of  Scotland in  part  the 
result  of  a  Committee  of  the  British  Association  formed  in  the  year 
1839  for  the  purpose  of  investigating  the  natural  history  of  the 
British  seas  by  means  of  the  dredge,  which  has  been  used  within  the 
area  reported  on  in  all  depths  between  four  and  a  hundred  fathoms. 
Everywhere  do  we  find  the  distinction  of  Littoral,  Laminarian,  and 
Coralhne  zones  maintained,  and  in  the  Scottish  provinces,  that  deeper 
region  to  which  Prof.  E.  Forbes  had  previously  given  the  name  of 
"  deep-sea  coral,"  on  account  of  the  numbers  and  abundance  of  cal- 
careous, zoophytic,  and  bryozoic  polypedons  procured  from  tlie 
greater  depths.  Between  the  coasts  of  Cornwall  and  Ireland  Mr. 
Mac  Andrew  has  dredged  and  carefully  noted  the  Mollusca  inhabit- 
ing the  region  of  fifty  fathoms  ;  and  it  is  very  curious  and  interesting 
to  observe  that  only  at  such  depths,  and  in  pecuhar  locahties,  in  the 
southern  part  of  the  British  Seas,  do  we  find  those  species  of  Scan- 
dinavian origin  which  give  a  feature  to  even  the  shallower  zones  in 
the  sea-beds  of  North  Britain.  The  tables  now  presented  show  that 
whilst  certain  species  of  marine  creatures  are  absolutely  restricted 
to  defined  provinces  of  depth,  those  of  the  Littoral  and  Lammarian 
zones,  being  especially  limited  in  range,  alter  ;  and  not  a  few  have  a 
power  of  enduring  all  the  various  conditions  between  the  coast  hue 
and  100  fathoms,  but  in  every  case  of  wide  range  there  is  some 
portion  in  each  region  where  the  individuals  of  each  species  attain  a 
maximum  in  number.  The  higher  zones  of  our  sea  are  distinguished 
by  the  presence  of  peculiar  genera  as  well  as  species ;  but  in  the 
lower  zones  the  pecuharity  is  maintained  almost  entirely  by  peculiar 
species  of  genera,  which  have  a  wide  bathymetrical  range.  Accord- 
ing to  the  nature  of  the  sea-bottom,  the  proportion  of  species  and 
of  individuals  of  particular  tribes  of  Mollusca  and  Radiata  is  de- 
termined. Among  the  former,  the  Acephalous  species  prevail  over 
the  Paracephalous,  in  proportion  to  the  more  sandy  or  muddy 
character  of  the  soundings  ;  whilst  the  latter  equal  or  exceed  the 
former  when  the  bottom  is  of  mullipore,  or  hard,  or  abounding  in 
stones  of  any  size.  A  comparison  of  the  species  of  Mollusca  and 
Radiata,  in  the  several  provinces  before  enumerated,  shows  beyond 
question  that  there  is  a  distinct  distribution  of  them  horizontally  ; 
and  that  the  elements  of  our  marine  Fauna  are  derived  from  oppo- 
site directions,  mingled,  however,  with  a  general  assemblage,  of 
which  the  British  Seas  may  be  regarded  as  the  centre.  To  the 
influence  of  the  RenneU's  current  we  may  attribute  much  of  the 
southern  element  in  our  marine  Fauna ;  to  that  of  currents  setting 
in  from  the  north,  the  Scandinavian  and  arctic  elements.  But 
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when  all  the  cases  of  distribution  clearly  to  be  attributed  to  such 
influences  are  enumerated,  there  remains  a  residue  which  we  can 
only  explain  by  going  back  to  epochs  anterior  to  our  own,  and  to  a 
dirfbrent  conformation  of  the  coast  of  Eui'ope,  and  a  different  set  of 
currents  from  those  which  now  prevail. — Athenceum^  No.  1190. 


OPEEATIONS  FOR  CATAEACT  ON  BEAES. 

Two  of  the  three  fine  yomig  grizzly  Bears  recently  added  to  the 
menagerie  of  the  Zoological  Society  having  become  bhnd,  and  their 
value  thereby  greatly  diminished,  Mr.  Mitchell,  Secretary  to  the  So- 
ciety, proposed  to  Mr.  Wliite  Cooper,  F.R.C.S.,  to  make  an  effort  to 
restore  them  to  sight ;  and  Dr.  Snow  having  kindly  undertaken  the 
apphcation  of  chloroform  for  this  purpose,  the  first  operation  was 
performed  on  the  5th  of  last  ^N'ovember. 

The  patient  having  been  separated  from  the  other  bears,  a  strong 
leathern  collar  and  chain  was  buckled  round  his  neck,  and  the  chain 
being  passed  round  one  of  the  front  bars  of  the  cage,  two  strong  men 
proceeded  to  pull  him  to  it  as  a  bullock  is  hauled  to  the  slaughter- 
ing ring.  The  bear  was  the  size  of  a  young  donkey,  and  liis  resist- 
ance was  quite  remarkable  :  for  full  ten  minutes  he  set  their  efforts 
at  defiance,  and  ultimately  it  was  only  by  the  united  strength  of  four 
men  that  he  w^as  placed  in  a  position  favom'able  for  the  apphcation 
of  the  chloroform.  Dr.  Snow  endeavoured  to  hold  a  sponge  to  his 
nose,  but  it  was  only  by  fairly  tying  it  to  his  muzzle  that  the  object 
was  attained.  The  dropping  of  the  paws,  with  the  cessation  of  his 
roaring  and  struggles,  told  that  he  was  insensible  ;  and,  the  sponge 
being  removed,  he  w^as  laid  with  his  head  on  a  plank  outside  the  den. 
A  solution  of  atropine  had  been  placed  in  the  eyes  on  the  previous 
evening,  and  the  pupils  were  found  fully  dilated.  The  instrinnent 
1  L-ed  was  a  strong  straight  cutting  needle.  The  extraordinary  tough- 
ness and  thickness  of  the  cornea  rendered  the  insertion  of  this  diffi- 
cult ;  and  the  lens  was  singularly  large  in  proportion  to  the  eye. 
Ihis  rendered  the  breaking  up  of  that  body  by  no  means  easy,  and 
it  occupied  full  a  minute.  The  morning  was  dark,  and  the  margin 
of  the  deep  brown  iris  not  distinctly  seen,  which  led  to  its  being 
wounded  in  one  eye  and  bleeding  freely.  The  cataracts  having  been 
thoroughly  destroyed,  the  bear  was  drawn  again  into  the  den.  For 
some  minutes  he  continued  in  a  state  of  profound  coma,  giving 
scarcely  any  evidence  of  hfe  ;  but  gradually  recovered,  and,  rismg 
with  some  difficulty,  he  staggered  into  his  sleeping  apartment. 

On  the  following  morning,  the  door  of  the  dormitory  was  thrown 
open,  and  the  bear  came  out  with  his  eyes  open,  faced  the  hght 
without  the  shghtest  inconvenience,  and  began  licking  his  paws  with 
perfect  satisfaction.  A  dose  of  KocheUe  salts  was  given  to  him 
rather  as  a  matter  of  precaution  than  because  it  was  needed,  and 
his  recovery  was  rapid,  not  one  red  vessel  discolouring  the  conjunc- 
tiva at  any  time. 

I  Encouraged  by  this  result,  a  similar  operation  was  performed  on 
the  second  bear  on  November  15th.    This  animal  was  brought  out 
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of  the  deii  and  secured  to  the  u*on  rail  in  front  by  six  men,  and  was 
thus  more  manageable.  The  dose  administered  on  the  first  occasion 
being  rather  greater  than  was  needed,  Dr.  Snow  this  time  used 
chloroform  and  spirit  in  equal  proportions.  The  bear  not  being 
perfectly  insensible  when  the  operation  was  commenced,  there  was 
some  difficulty  with  the  left  eye  ;  for,  at  each  attempt  tO  insert  the 
needle,  the  cornea  turned  in  beneath  the  membrana  nictitans  and  was 
quite  invisible.  At  length,  by  plunging  the  mstrument  perpendicu- 
larly to  the  surface,  the  very  tough  cornea  was  penetrated,  and  the 
cataract  broken  up.  To  obviate  such  a  movement  in  the  right  eye, 
the  needle  was  introduced  at  the  inner  and  lower  margin  of  the  cor- 
nea, and  the  operation  easily  completed.  The  recovery  of  this  animal 
was  quite  as  rapid  as  that  of  the  former  one. 

CAPTURE  OF  A  SEA-COW. 

Messrs.  Clare:  and  Burnham  lately  succeeded  in  capturing  a 
Sea- Cow,  near  Jupiter  Inlet,  Florida.  The  animal  was  caught  in  a 
net,  was  a  male,  and  nine  feet  three  inches  in  length.  They  suc- 
ceeded in  taking  it  ahve,  and  shipped  it  to  Charleston  for  exhibiting 
it.  It  was  very  wild  when  first  captured,  but  soon  became  quite 
tame,  and  eat  freely  of  grass,  &c.  Its  tail  is  in  the  shape  of  a  fan, 
and  is  2  feet  5  inches  broad.  It  has  no  hind  feet ;  its  fore  feet  are 
similar  to  those  of  a  turtle,  and  it  has  nails  like  those  of  the  human 
hand,  but  no  claws.  Its  mouth  and  nose  resemble  those  of  a  cow  ; 
it  has  teeth  on  the  lower  jaw,  but  none  on  the  upper.  A  female  was 
also  taken,  hut  it  was  so  large,  and  becoming  entangled  in  the  net 
made  such  desperate  exertions  to  escape,  that  the  captors  were  com- 
pelled to  shoot  it.  They  preserved  the  skin,  however,  which  is  15  ; 
feet  long.  This  is  the  second  instance  (says  the  Havannah  l^ewi) 
within  our  knowledge  that  the  sea-cow  has  been  captured.  Some  ; 
years  ago,  diu-ing  the  Florida  war.  Colonel  Harney  shot  two  of  them 
in  the  Everglades.  He  preserved  the  hides,  and  they  were  exhibited 
in  St.  Augustine  as  a  great  curiosity.  We  saw  a  rib  of  one  of  the  ani- 
mals yesterday  in  possession  of  a  gentleman  of  this  city,  to  whom  it 
was  presented  by  Colonel  Harney.  He  informed  us  that  he  had 
partaken  of  the  flesh,  and  pronounced  it  remarkably  tender  and 
palatable,  and  far  superior  to  beef. 


MANDRILL  BABOON. 

A  FINE  Specimen  has  been  added  to  the  Zoological  Society's  Me- 
nagerie in  the  Kegent's  Park.  It  was  received  from  Mr.  Greorge 
Brand,  Her  Majesty's  consid  in  the  province  of  Angola,  in  South- 
western Africa,  and  was  disposed  of  to  the  Zoological  Society  by  Mr. 
Edmund  Grabriel,  Her  Majesty's  arbitrator  in  that  province.  This 
Mandrill  is  between  three  and  four  years  old,  and  measures  about  5 
feet,  when  standing  upright. 


WART-HOa. 

Professor  Ov^en  has  communicated  to  the  Koyal  Society,  a  paper 
"  On  the  Development  and  Homologies  of  the  Molar  Teeth  of  the 
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Wart-Hog  (Phacochgems),  with  illustrations  of  a  system  of  nota- 
tion for  the  Teeth  in  the  class  Manunaha."  The  author  proves  that, 
contrary  to  the  opinion  of  Home  and  Cuvier,  the  Wart-hogs  have 
deciduous  teeth,  succeeded  vertically  by  premolar  teeth :  in  the 
Phacochcerus  Mliam^  at  least,  tln-ee  deciduous  teeth  are,  in  some  in- 
dividuals, succeeded  by  as  many  premolar  teeth  ;  and,  as  a  general 
rule,  two  deciduous  teeth  are  displaced  vertically  by  two  premolars. 
The  first  true  molar  is  remarkable  for  its  unusuaUy  early  develop- 
ment, which  is  followed  by  an  imusually  early  abrasion  and  expul- 
sion, when  its  place  is  obhterated  by  the  second  true  molar  being 
pushed  forwards  into  contact  with  the  last  premolar.  Tliis  tooth  is 
as  remarkable  for  its  longevity,  and  remains  after  the  wearing  away 
and  shedding  of  the  second  true  molar,  when  the  last  true  molar  ad- 
vances into  contact  with  the  last  premolar  ;  and  the  place  of  both  the 
previously  intervening  true  molars  is  obliterated.  This  unusual  order 
of  shedding  of  the  molar  teeth  has  given  rise  to  the  idea  of  the  last 
large  and  complex  true  molar  of  the  Phacochcerus  being  the  homo- 
logue  of  both  the  last  and  penultimate  grinders  of  the  common  hog, 
which  the  author's  observations  refute  ;  and  he  also  is  able  to  point 
out,  by  re-exammation  of  the  original  specimen  figured  by  Home  in 
the  Phil.  Trans.,  the  source  of  the  erroneous  idea  that  the  common 
hog  had  an  additional  true  molar  behind  the  large  one  symbohsed 
by  m  3,  in  the  author's  system  of  dental  notation.  The  nature  and 
signification  of  the  symbols  proposed  are  explained  and  illustrated 
by  a  series  of  drawings.  One  of  the  fruits  of  the  determination  of 
the  homology  of  a  part  is  the  power  of  giving  it  a  name,  and  signi- 
fyuig  it  by  a  symbol  appUcable  co-extensively  with  such  homology. 


HIPPOPOTAMUS  IN  THE  MENAGEEIE  OE  THE  ZOOLOGICAL  SOCIETY. 

Foe  several  years  past,  the  Zoological  Society  have  been  anxious 
to  obtain  a  living  specimen  of  this  great  amphibious  quadruped  for 
I  their  Menagerie.    Several  attempts  with  this  object  have  been  made 
within  the  last  twenty  years,  but  uniformly  with  ill  success  ;  and  the 
(  offer  of  an  American  agent  at  Alexandria  to  give  £5,000  for  an  ani- 
I  mal  of  this  species,  delivered  to  him  at  the  above  city,  entirely  failed 
,   to  induce  any  speculator  to  encounter  the  risk  and  labour  of  an  ex- 
pedition to  the  White  Nile,  above  Cairo,  where  the  animal  is  often 
shot  with  rifle-balls,  but  is  very  rarely  taken  alive.    At  length,  the 
Society's  wish  was  made  known  to  Abbas,  Viceroy  of  Egypt,  who 
gave  the  requisite  commands,  and  the  proper  parties  were  sent  in 
search  of  the  animal. 

This  was  in  August,  1849,  when  the  hunters  having  reached  the 
island  of  Fobaysch,  on  the  White  Nile,  about  2,000  miles  above 
I   Cairo,  shot  a  large  female  Hippopotamus  in  full  chase  up  the  river. 
,  The  wounded  creature  turned  aside,  and  made  towards  some  bushes 
on  the  island  bank,  but  sank  dead  in  the  effort.    The  hunters,  how- 
ever, kept  on  towards  the  bushes,  when  a  young  male  Hippopota- 
'   mus,  supposed  to  have  been  recently  brought  forth,  being  not  much 
'  bigger  than  a  new-born  calf,  but  much  stouter  and  lower,  made  a 
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rush  down  the  bank  to  the  river ;  he  had  nearly  escaped,  owmg  to 
the  sUpperiness  of  his  naked  skin,  and  was  only  secured  by  one  of 
the  men  striking  the  boathook  into  his  flank,  while  another  Ufted 
him  into  the  boat. 

The  wound  was  dressed,  and  the  captured  Hippopotamus  was 
conveyed  down  the  Nile,  fed  entirely  on  milk,  to  Cairo,  which  he 
reached  on  Nov.  14,  1849.  The  colour  of  his  skin  at  tliis  time  was 
a  dull  reddish  brown.  Here  he  wintered ;  and  in  the  spring  prepa- 
rations were  made  for  shipping  him  at  Alexandria,  in  the  Ripon 
steamer.  On  the  main  deck  was  built  a  house,  from  which  were 
steps,  down  into  an  iron  tank  in  the  hold :  this  contained  400  gal- 
lons, and  was  filled  with  fresh  water  every  other  day ;  for  which 
purpose,  in  addition  to  the  supplies  from  time  to  time  to  be  taken 
on  board,  was  to  be  used  the  condensed  water  of  the  ship's  steam- 
engines,  which  amounted  to  300  gallons  per  day. 

Early  in  May,  the  Hippopotamus  left  Cairo,  and  was  conveyed  in 
the  canal-boat,  with  Hamet  Safi  Canuana,  his  nurse  and  attendant, 
to  Alexandria.  Thence  he  was  conveyed  on  board  the  Ripon  steamer, 
which  also  took  to  the  Zoological  Society  a  collection  of  quadrupeds 
and  birds,  among  which  were  an  ibex  from  Mount  Sinai,  a  lion,  a 
leopard,  two  lynxes,  an  ichneumon,  some  civet  cats,  and  a  variety  of 
serpents,  lizards,  and  desert  rats.  A  young  giraffe  was  also  to  have 
formed  part  of  the  collection,  but  it  was  unfortunately  drowned  in 
the  canal  after  reaching  Alexandria. 

The  Hippopotamus  bore  the  voyage  so  well  as  to  increase  in  fat- 
ness ;  he  lived  exclusively  on  milk,  of  which  he  consumed  daily 
about  forty  pints,  yielded  by  several  cows  on  board.  He  was  very 
tame,  allowed  himself  to  be  freely  handled  by  his  Arab  attendant, 
Hamet,  whom  he  followed  like  a  faithful  dog,  and  wbo  was  seldom 
away  for  more  than  five  minutes  without  a  summons  to 
return  in  the  sound  of  a  loud  grunt.  Hamet  slept  in  a 
berth  with  the  Hippopotamus,  strange  bedfellow  as  he  was ; 
and  thus  they  arrived  in  the  Ripon  at  Southampton,  on  Satur- 
day, May  25.  He  was  landed  early  in  the  morning,  sent  by  special 
train  by  the  South  Western  Kailway  to  London,  and  was  safely 
housed  at  ten  o'clock  at  night  in  the  comfortable  quarters  prepared 
for  him  in  tlie  Regent's  Park. 

Amon^  the  earliest  visitors  was  Professor  Owen,  who  has  communicated 
his  first  impressions  from  a  survey  of  the  animal,  in  a  ktter  to  the  Editor  of 
the  Annals  of  Natural  History  for  June. 

"  When  I  saw  the  Hippopotamus  the  next  morniug,"  says  Professor  Owen, 
"  it  was  lyings  on  its  side  in  the  straw,  with  its  head  resting^  against  the  chair 
in  which  its  swarthy  attendant  sat.  It  now  and  then  utteied  a  soft  compla- 
cent g-runt,  and  lazily  opening  its  thick,  sniOOth  eyelids,  leered  at  its  keeper 
with  a  singular  protruding  movement  of  the  eyeball  from  the  prominent 
socket,  showing  an  unusual  proportion  of  the  white,  over  which  large  con- 
junctival vessels  converged  to  the  margin  of  the  cornea.  The  retraction  of 
the  eyeball  is  accompanied  by  a  protrusion  of  a  large  and  thick  palpchra 
nictitans,  and  by  a  simultaneous  rolling  of  the  ball  obliquely  downwards,  or 
inwards,  or  forwards. 

"The  young  animal,  which  we  may  reckon  to  be  10  months  old,  is  now 
(xMay  26j  7  feet  long,  and  6i  feet  in  girth,  at  the  middle  of  the  barrel-shaped 
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trunk,  which  is  supported,  clear  of  the  ground,  on  very  short  and  thick  legs, 
each  terminated  by  4  spreading  hoofs  :  the  innermost  is  the  smallest  in 
the  fore  feet ;  the  two  middle  ones,  answering  to  those  which  are  principally 
developed  in  the  hog,  are  the  largest  in  both  feet.  The  hind  limb  is  buried 
in  the  skin  of  the  flank  nearly  in  the  prominence  of  the  heel.  Thick  flakes  of 
the  cuticle  are  in  process  of  detacLment  from  the  sole.  There  is  a  well  de- 
fined white  patch  behind  each  foot,  but  I  looked  in  vain  for  any  indications 
of  the  glandular  orifice  which  exists  in  the  same  part  of  the  rhinoceros.  The 
naked  hide  covering  the  broad  back  and  sides  is  of  a  dark  India-rnbber 
colour,  impressed  by  numerous  fine  wrinkles,  crossing  each  other,  but  dis- 
posed almost  transversely. 

When  I  first  saw  the  beast,  it  had  just  left  its  bath,  and  a  minute  drop  of 
a  glistening  secretion  was  exuding  from  each  of  the  conspicuous  muco-seba- 
ceous  pores  which  are  dispersed  over  the  whole  integument,  at  intervals  of 
from  8  lines  to  an  inch.  This  gave  the  hide,  as  it  glistened  in  the  sunshine, 
a  very  peculiar  aspect.  When  the  animal  was  younger,  the  secretion  had  a 
reddish  colour,  and  being  poured  out  more  abundantly,  the  wliole  surface 
became  painted  over  with  it  every  time  he  quitted  his  bath.  The  integument 
is  impressed  by  a  groove,  which  passes  transversely  from  shoulder  to 
shoulder,  and  there  are  two  transverse  nuchal  folds,  crossed  by  a  medial 
longitudinal  furrow,  the  lateral  moieties  of  the  strong  ligamentum  nuchce 
forming  a  pair  of  well  marked  prominences  behind  the  occiput. 

"  The  ears  are  very  short,  conical,  fringed  with  short  scattered  hairs  along 
the  lower  half  of  their  thick  borders,  and  beset  with  a  few  clumps  of  short 
hairs  upon  the  middle  of  their  inner  surface.  It  moves  them  about  with 
much  vivacity.  The  dark  colour  of  the  body  extends  forwards  along  the 
middle  of  the  upper  part  of  the  head,  and  more  faintly  along  the  cheeks.  The 
skin  around  the  ears  is  of  a  light  reddish  brown  colour  and  almost  flesh- 
coloured  round  the  eyelids,  which  defend  the  peculiarly  situated  and  promi- 
nent eyes.  There  is  a  single  groove  or  fold  above  the  upper  eyelid,  and  two 
curved  grooves  below  the  lower  one.  At  first  sight  they  seem  to  be  devoid  of 
eyelashes,  but  on  a  close  inspection  a  few  very  short  hairs  may  be  seen  on 
the  thick  rounded  margin  of  the  upper  lid.  There  is  a  carbuncle  or  protube- 
rance on  the  middle  of  the  outer  surface  of  the  nictitating  lid.  The  colour  of 
the  iris  is  a  dark  brown  ;  the  pupil  is  a  small  transversely  oblong  aperture. 
The  eyeball  is  relatively  small,  and  is  remarkable  for  the  extent  of  the  move- 
ments of  protraction  and  retraction.  The  nostrils,  situated  on  prominences, 
which  the  animal  has  the  power  of  raising  on  the  upper  part  of  the  broad  and 
massive  muzzle,  are  short  oblique  slits,  guarded  by  two  valves,  which  can  be 
opened  and  closed  spontaneously,  like  the  eyelids.  The  movements  of  these 
apertures  are  most  conspicuous  when  the  beast  is  in  his  favourite  element. 

"  The  wide  mouth  is  chiefly  remarkable  for  the  upward  curve  of  its  angles 
towards  the  eyes,  which  gives  a  quaintly  comic  expression  to  the  massive 
countenance.  The  short  and  small  milk  tusks  project  a  little,  and  the 
minute  deciduous  incisors  appear  to  be  sunk  in  grooves  or  pits  of  the  thick 
gums  ;  but  the  animal  would  not  permit  any  close  examination  of  the  teeth, 
withdrawing  his  head  from  the  attempt,  and  then  threatening  to  bite.  The 
muzzle  is  beset  with  short  bristles,  projecting  at  pretty  regular  distances, 
several  of  them  appearing  to  be  split  into  tufts  or  pencils  of  short  hairs. 
Extremely  fine  and  short  hairs  are  scattered  all  over  the  backand  sides,  which 
are  not  very  obvious,  except  upon  a  close  inspection.  The  tail  is  short, 
rather  flattened,  and  generally  tapering  to  an  obtuse  point." 

Professor  Owen  continues After  lying  abruptly  about  an  hour,  now 
and  then  raising  its  head  and  swivelling  its  eyeballs  towards  the  keeper,  or 
playfully  opening  its  huge  mouth,  and  threatening  to  bite  the  leg  of  the 
chair  on  which  the  keeper  sat,  the  Hippopotamus  rose,  and  walked  very 
slowly  about  its  room,  and  then  uttered  a  loud  and  short  harsh  snort  four  or 
five  times  in  quick  succession,  reminding  one  of  the  snort  of  a  horse,  and 
ending  with  an  explosive  sound  like  a  bark.  The  keeper  understood  the 
language,  and  told  us  that  the  animal  was  expressing  its  desire  to  return  to 
its  bath. 

"  The  beast,  at  this  time,  was  in  one  of  the  compartments  of  the  wing  of 
the  giraff'e-house,  on  the  opposite  side  to  that  in  which  its  bath  is  prepared. 
It  carries  its  head  rather  depressed,  and  reminded  us  of  a  hugh  prize  hog, 
but  with  a  breadth  of  muzzle  and  other  features  peculiarly  its  own.  The 
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keeper  opened  the  door  leadina:  into  the  giraffe's  paddock,  and  walked  round 
that  to  the  new  wing- containing- the  bath,  the  hippopotamus  following  like 
a|do;?,  close  to  his  heels.  On  arriving  at  the  bath-room,  the  animal  descend- 
ed with  some  deliberation  the  flight  of  low  steps  leading  into  the  water, 
stooped  and  drank  a  little,  dipped  his  head  under,  and  then  plunged  for- 
wards. It  was  no  sooner  in  ins  favourite  element  than  its  whole  aspect 
changed,  and  it  seemed  inspired  with  new  life  and  activity  ;  sinking  down 
to  the  bottom,  and  moving  about  submerged  for  a  while,  it  would  suddenly 
rise  with  a  bound,  almost  bodily  out  of  the  water  ;  splashing  back,  it  com- 
menced swimming  and  plunging  about  with  a  cetaceous,  or  porpoise-like 
rolling  from  side  to  side,  taking  in  moiithfuls  of  water,  and  spirting  them 
out  again,  raising  every  now  and  then  its  huge  grotesque  head,  and  biting  the 
woodwork  of  the  margin  of  the  bath.  The  broad  rounded  back  of  the 
Hippopotamus  being  now  chiefly  in  view,  it  looked  a  much  larger  animal 
than  when  out  of  the  water. 

After  half  an  hour  spent  in  this  amusement,  it  quitted  the  water  at  the 
call  of  its  keeper,  and  followed  him  back  to  the  sleeping -room,  which  is  well 
bedded  with  straw,  and  where  a  stuffed  sack  is  provided  for  its  pillow,  of 
which  the  animal,  having  a  very  short  neck,  thicker  than  the  head,  duly 
avails  itself  when  it  sleeps.  When  awake,  it  is  very  impatient  of  any 
absence  of  its  favourite  attendant,  rises  on  its  hind  legs,  and  threatens  to 
break  down  the  wooden  fence,  by  butting  and  pushing  against  it  in  a  way 
strongly  significative  of  its  great  muscular  force.  The  animal  appears  to  be 
in  perfect  health,  and  breathes,  when  at  rest,  slowly  and  regularly,  from 
three  to  four  times  in  a  minute.  Its  food  is  now  a  kind  of  porridge,  of 
m  lk  and  maizemeal.  Its  appetite  has  been  in  no  respect  diminished  by  the 
conflnement  and  inconveniences  of  the  sea-voyage,  or  by  change  of  climate. 
It  is  more  than  half-weaned  from  the  milk-diet,  which,  it  is  said,  created  a 
scarcity  of  that  article  at  Cairo,  owing  to  the  enormous  supply  which  the 
cravings  of  the  young  animal  required  whilst  under  the  fostering  care  of  our 
excellent  Charge  d'Afiaires,  the  Hon.  W.  Murray ;  to  whom,  after  the  princely 
donor.  Abbas  Pacha,  zoologists  at  home  are  chiefly  indebted  for  the  present 
opportunity  of  studying  this  most  remarkable  and  interesting  African 
mammal,  of  which  no  living  specimen  has  been  seen  in  Europe  since  the 
period  when  Hippopotami  were  last  exhibited  by  the  third  Gordian  in  the 
amphitheatre  of  Imperial  Rome." 

All  observers  appear  to  have  agreed,  tliat  to  see  the  liippopota- 
mus  rightly,  is  to  see  him  in  the  water  :  there  his  activity  is  only 
surpassed  by  that  of  the  otter  or  the  seal.  On  making  his  first 
plunge  into  the  bath,  he  generally  goes  to  the  bottom,  and  there 
remains  entirely  submerged  for  some  seconds  — the  longest  period 
is  stated  at  three  minutes  and  a  half — and  then  quietly  rises,  until 
the  large  protruding  eyes  and  valvular  nostrils  are  above  the 
surface.  He  frequently  remains  in  this  attitude  for  a  considerable 
period ;  and  then,  as  if  suddenly  possessed  by  some  joyous  sensa- 
tion, plunges  and  rolls  with  gamboling  glee,  until  the  water  dashes 
in  waves  against  the  sides  of  the  bath.  This  and  the  house  have 
been  warmed  by  Mr.  W.  Hill's  improved  flue -boiler  and  furnace. 
The  Hippopotamus  proved,  as  was  anticipated,  the  great  attraction 
of  the  season  :  for  several  days  subsequent  to  his  arrival,  the  num- 
ber of  visitors  at  the  Grardens  averaged  2,000  per  diem ;  and  as 
many  as  11,000  persons  on  Mondays.* 


VISIT  OF  BARE  WINTER  BIRDS  TO  ENGLAND. 

The  severe  and  long- continued  frost  of  the  winter  of  1849-50,  as 

*  A  statuette  of  the  animal  has  been  executed  in  Parian  it  is  very  accu- 
rately modelled  in  outline  and  character,  and  deserves  to  become  popular. 
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had  been  anticipated,  brought  to  our  shores  some  very  rare  visitants 
to  the  British  Isles.  Amongst  these  are  specimens  of  the  Black- 
throated  Diver  {Cohjmhus  Arcticus)^  the  Eed- throated  Diver  {C.  sep- 
tentrionalis)  ;  the  Sclavonian  Grrebe  {Podiceps  coryiutus)  ;  the  Eed- 
breasted  Merganser  {Mergus  serrator)  ;  and  that  exceeding  rarity, 
the  Pink-footed  Groose  {Anser  phcenicopus).  This  last  species  was 
first  distinguished  from  the  Bean  Goose  {A.  ferns) ^  which  it  closely 
resembles,  by  M.  Baillon,  in  1833,  and  by  Mr.  Bartlett,  in  1839. 
Its  pecuhar  characteristics  are  the  shortness  of  the  beak  and  the 
pecuhar  pink  colour  of  the  legs  and  feet.  This  goose  is  believed  to 
breed  in  the  outer  Hebrides,  and  several  were  observed  in  the  Lon- 
don markets  in  1838,  1839,  and  1840.  Since  those  periods  it  has 
very  rarely  occm^ed  in  England,  We  have  also  been  visited  by  a 
mmiber  of  the  beautiful  Waxen  Chatterer,  or  Bohemian  Waxwing 
(Ampelis  garrulus)  Of  this  elegant  species,  no  less  than  sixteen  have 
been  shot  in  the  immediate  neighbourhood  of  Doncaster.  Four 
were  killed  near  Conisbro',  two  at  Warmsworth,  and  one  near  Hex- 
thorpe.  It  is  only  at  short  intervals  and  during  severe  frost  that 
this  beautiful  bird  ventm^es  to  brave  a  passage  from  the  Continent 
in  search  of  the  berries  of  the  mountain  ash  and  the  hips  of  the  wild 
rose,  on  both  of  which  fruits  it  delights  to  feed.  It  is  now  thirteen 
years  since  any  numbers  of  the  waxwing — so  called  from  the  singu- 
lar and  brilhant  wax-hke  appendages  on  the  wing  coverts — have 
been  seen  m  this  country. — JDoncasfer  Gazette. 


BIEDS  OF  THE  FAEOE  ISLANDS. 

A  PAPER  has  been  read  to  the  British  Association,  by  J.  Wohey, 
Esq.,  on  the  Birds  of  the  Faroe  Islands,  as  observed  by  the  author 
on  a  visit  there  in  1849.  He  gave  a  sketch  of  the  relative  situation, 
geological  structure,  and  climate  of  the  group,  with  a  reference  to 
their  organic  productions,  as  far  as  these  had  any  bearing  on  the 
presence  or  absence  of  various  kmds  of  birds.  In  illustration  of  the 
abundance  of  certain  kinds  of  food,  was  mentioned  the  phenomenon 
of  the  sudden  rise  of  a  compact  shoal  of  small  marine  animals,  pro- 
bably crustaceous  ;  which,  on  the  authority  of  an  intelligent  native, 
has  given  origin  to  the  behef  in  the  existence  of  the  huge  flat  sea- 
monster,  the  Kraken  of  Pontoppidan,  called  in  Faroe  Kraka  or 
Teara-bue.  The  particulars  given  by  the  Bishop,  and  those  related 
by  credulous  eye-witnesses  in  the  islands,  are  mostly  consonant  with 
this  explanation.  Such  are  the  choice  of  particular  localities — the 
sea- weed  bank  appearance,  the  birds  hovering  over  it,  and  the  fishes 
feeding  upon  its  dung,  with  the  calmness  and  heat  of  the  weather ; 
the  latter  also  necessary  for  a  sight  of  another  of  the  sea  monsters, 
the  Soe-ormen,  for  which  the  effects  of  electrical  jets  of  air,  httle 
whirlwinds  or  water-spouts,  have  undoubtedly  been  mistaken  by  at 
least  some  of  Pontoppidan's  witnesses.  The  snow  bunting  and  the 
purple  sandpiper,  both  of  wliich  frequent  the  tops  of  mountains, 
were  the  only  species  of  bird  not  known  to  breed  in  Britain.  The 
fulmar,  about  ten  years  ago,  began  to  establish  itself  on  the  clilfs  of 
Faroe  for  the  first  tune.    Many  species  reported  to  breed  there  by 
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other  authorities  were  not  to  be  found.  Several  traditionary  par- 
ticulars about  the  great  auk  were  given. 


NEW  AFRICAN  BIRD. 

Mr.  GrOULD  has  exhibited  and  described  to  the  Zoological  So- 
ciety, a  new  form  in  birds  obtamed  from  the  interior  of  Africa,  by 
Masfield  Parkyns,  Esq.  Baloeniceps  rex  is  a  stock  with  a  perfectly 
anomalous  beak  of  immense  power,  somewhat  resembling  that  of 
Cancroma,  while  in  stature  it  nearly  equals  the  Maraboa  and  Ad- 
jutant. 


WINGLESS  BIRDS. 

Professor  Owen  has  communicated  to  the  Zoological  Society,  a 
Memoir  (No.  lY.)  "  On  the  Grigantic  Wingless  Birds  of  New  Zea- 
land." Having  in  the  previous  Memoirs  determined  and  referred  to 
their  genera  and  species  the  different  bones  of  the  leg,  he  made 
those  of  the  foot  the  subject  of  the  present  communication,  which 
was  illustrated  by  the  exhibition  of  an  extensive  series  of  remains 
from  both  the  north  and  south  (or  middle)  islands  of  New  Zealand  ; 
comprising  the  entire  series  of  phalanges  of  one  and  the  same  foot 
of  the  Palapteryx  robustus^  a  gigantic  species  from  Waikawaite,  a 
similarly  complete  series  of  the  Binornis  rhe'ides,  and  series,  more  or 
less  incomplete,  of  the  phalanges  of  the  Dinornis  giganteus,  Falapteryx 
ingens^  and  other  genera  and  species  of  the  singular  extinct  wingless 
birds  of  New  Zealand.  The  characteristics  of  the  different  phalanges 
were  minutely  detailed,  and  the  different  proportions  of  the  toes 
characteristic  of  different  species, — especially  of  the  two  most  gigantic 
viz.  the  Dinorf/is  gigariteus  of  the  North,  Island  and  the  Palapteryx 
robustus  of  the  turbary  deposits  of  the  Middle  Island.  The  adapta- 
tion of  the  claw-bones  for  scratching  up  the  soil  was  obvious 
from  their  shape  and  strength.  The  generic  distinction  of  Palapteryx 
had  previously  been  indicated  by  a  slight  depression  on  the  metal 
tarsus,  supposed  by  the  author  to  be  for  the  articulation  of  a  smal- 
back  toe,  as  in  the  Apteryx  ;  and  he  had  since  received  a  specimen 
of  the  principal  bone  of  that  toe,  which  was  exhibited  and  described. 
A  nearly  entire  sternum,  a  portion  of  a  minute  humerus,  a  cranium 
of  one  of  the  larger  species  of  Palapteryx ^  and  a  cranium  of  one  of 
the  smaller  species  of  Binornis^  were  also  exlnbited  and  described. 
This  magnificent  series  of  remains  of  the  great  New  Zealand  birds 
had  been  collected  chiefly  by  the  late  Col.  Wakefield,  and  had  been 
transmitted  to  the  author  through  the  kind  interest  of  J.  R.  Growen, 
Esq.,  a  director  of  the  New  Zealand  Company. 

Mr.  Westwood  has  called  the  attention  of  the  Linnean  Society  to 
the  existance  of  a  Wingless  Bird  on  Lord  Howe's  Island,  an  island 
situate  between  New  Holland  and  Norfolk  Island.  This  spot  had 
been  accidentally  visited  by  Capt.  Poole,  of  the  East  India  Com- 
pany's service,  who,  considering  it  a  favourable  spot  for  coloniza- 
tion, had  induced  six  Irishmen  and  tlieir  wives  and  families  to  settle 
on  it.  The  place  is  now  one  of  constant  resort  for  the  supply  of 
water  and  provisions  to  the  South  Sea  whalers.    As  no  Grovernment 


ZOOLOGY. 


239 


has  owned  it,  this  island  is  at  present  the  property  of  Capt.  Poole. 
It  is  of  considerable  extent,  and  has  on  it  two  high  hills,  which  can 
be  seen  at  a  distance  of  sixteen  leagues  at  sea.  On  this  island  Capt. 
Poole  had  discovered  the  bird  in  question.  It  is  about  the  size  of  a 
rail,  and  is  considered  by  the  settlers  as  good  eating.  Mr.  West- 
wood  thought  the  announcement  of  the  existence  of  this  bird, 
which  was  not  previously  known  to  exist  in  those  regions — would  be 
received  with  interest  in  connection  with  the  discovery  of  the  extinct 
wingless  birds  of  New  Zealand. 


THE  NOTOENIS. 

De.  Mantell,  has  read  to  the  Zoologic-d  Society,  a  ^'  Notice  of 
the  Discovery  by  Mr.  Walter  ManteU,  in  the  Middle  Island  of 
New  Zealand,  of  a  living  specimen  of  the  Notornis,  a  bird  of  the 
E-ail  family,  aUied  to  Brachi/pteryx^  and  hitherto  unknown  to  natu- 
rahsts  except  in  a  fossil  state."  It  was  in  the  course  of  last  year, 
on  the  occasion  of  Mr.  W.  ManteU' s  second  visit  to  the  south  of  the 
Middle  Island,  that  he  had  the  good  fortune  to  secure  the  recent 
Notornis.  This  bird  was  taken  by  some  sealers  who  were  pursu- 
ing their  avocations  in  Dusky  Bay.  Perceiving  the  trail  of  a 
large  and  unknown  bird  on  the  snow,  with  which  the  ground  was 
then  covered,  they  followed  the  footprints  till  they  obtained  a  sight 
of  the  Notornis,  which  their  dogs  instantly  pursued,  and  after  a 
long  chace,  caught  alive  in  the  gully  of  a  sound  behind  Resolution 
Island.  It  ran  with  great  speed,  and,  on  being  captured,  uttered 
loud  screams,  and  fought  and  struggled  violently.  It  was  kept  alive 
three  or  four  days  on  board  the  schooner,  and  then  killed  ;  and  the 
body  roasted  and  ate  by  the  crew,  each,  partaking  of  the  dainty, 
which  was  declared  to  be  delicious.  The  beak  and  legs  were  of  a 
bright  red  colom*.  Mr.  W.  ManteU  secured  the  skin,  together  with 
very  fine  specimens  of  the  Kakapo  or  ground  parrot  (Strigops),  a 
pair  of  Huias  (Neomorpha),  and  two  species  of  Kiwi-kiwi,  namely 
Jpteryx  Australis  and  Ap.  Owmi.  The  latter  very  rare  bird  is  now 
added  to  the  collection  of  the  British  Museum.  Mr.  W.  ManteU 
states  that,  according  to  the  native  traditions,  a  large  RaU  was  con- 
temporary with  the  Moa,  and  formed  a  principal  article  of  food 
among  their  ancestors.  It  was  known  to  the  North  Islanders  by 
the  name  of  "Moho,"  and  to  the  South  Islanders  by  that  of 
*'  Takahe  ;"  but  the  bird  was  considered  by  both  natives  and  Euro- 
peans to  have  been  long  since  exterminated  by  the  wUd  cats  and 
dogs  ;  not  an  individual  having  been  seen  or  heard  of  since  the 
arrival  of  the  English  colonists.  On  comparing  the  head  of  the 
bird  with  the  fossil  cranimn  and  mandibles,  and  the  figures  and 
descriptions  m  the  Zoological  Transactions  (PL  56),  Mr.  W.  Mantel! 
was  at  once  convinced  of  their  identity.  In  the  course  of  Mr.  W. 
Mantell's  journey  from  Banks'  Peninsula  along  the  coast  to  Otago, 
he  learned  from  the  natives  that  they  beheved  there  stiU  existed  in 
that  country  the  only  indigenous  terrestrial  quadruped,  except  a 
species  of  rat,  which  there  are  any  reasonable  grounds  for  conclud- 
ing New  Zealand  ever  possessed.     Wldle  encamping  at  Arovvenua, 
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in  the  district  of  Timaru,  the  Maoris  strongly  asserted  that  about  ten 
miles  inland  there  was  a  quadruped  which  they  called  Kaureke,  and 
that  it  was  formerly  abundant,  and  often  kept  by  their  ancestors,  in 
a  domestic  state,  as  a  pet  animal.  It  was  described  as  about  two 
feet  in  lengtli,  with  coarse  grisly  hair,  and  must  have  more  nearly 
resembled  the  otter  or  badger  than  the  beaver  or  the  ornithorynchus, 
which  the  first  accounts  seemed  to  suggest  as  the  probable  type. 
The  offer  of  a  liberal  reward  induced  some  of  the  Maoris  to  start 
for  the  interior  of  the  country  where  the  Kaureke  was  supposed  to  be 
located ;  but  they  returned  without  having  obtained  the  shgiitest 
trace  of  the  existence  of  such  an  animal.  Dr.  Mantell,  in  concluding 
this  brief  narrative  of  the  discovery  of  a  genus  of  birds  once  con- 
temporary with  the  colossal  Moa,  and  hitherto  only  known  by  its 
fossil  remains,  remarks,  that  this  highly  interesting  fact  tends  to  con- 
firm the  conclusions  expressed  in  his  communications  to  the  Greolo- 
gical  Society ;  namely,  that  the  Bhiornis^  Falapteryx^  and  related 
forms,  were  coeval  with  some  of  the  existing  species  of  birds  peculiar 
to  New  Zealand,  and  that  then'  final  extinction  took  place  at  no  very 
distant  period,  and  long  after  the  advent  of  the  aboriginal  Maoris. 

Mr.  Groidd  then  addressed  the  meeting,  and  pointed  out  the 
zoological  characters  of  the  bird  discovered  by  Mr.  Mantell,  which 
he  had  no  hesitation  in  identifying  as  the  species  formerly  charac- 
terised, h'om  its  osseous  remains,  by  Professor  Owen  under  the 
name  of  Notornis  ManteJli.  Mr.  G-ould,  in  adverting  to  the  extreme 
interest  with  which  the  present  existence  of  a  species  which  was  cer- 
tainly contemporary  with  the  Moa  must  be  regarded,  pointed  out 
from  the  preserved  skin  which  was  on  the  table  how  accurate  a 
prevision  of  its  character  had  been  made  by  Professor  Owen,  when 
investigating  the  fragments  from  which  our  first  knowledge  of  it  had 
been  derived.  Professor  Owen  made  some  remarks  upon  the 
probable  causes  of  the  extinction  of  the  larger  species  of  wingless 
birds,  and  in  doing  so  paid  a  tribute  to  the  indefatigable  zeal  of 
Mr.  W.  Mantell  in  advancing  scientific  inquiry  in  New  Zealand. 

The  above  specimen  of  the  Notornis  has  been  figured  in  the 
Illustrated  London  News. 


NEW  FISHES  FROM  LAKE  SUPERIOR. 

Professor  Aoassiz  describes  an  account  of  two  New  Fishes  ob- 
tained by  him  at  Lake  Superior,  which  he  regards  as  types  of  two 
new  genera.  The  first  is  an  entirely  new  type  in  the  class  of  fishes. 
It  is  a  small  fish,  five  or  six  inches  long,  which,  in  some  respects,  re- 
sembles several  famihes,  but  is  most  hke  the  Percoids,  though  dis- 
tinct from  them.  Fossil  species  with  similar  characters  are  found  in 
the  cretaceous  formation.  This  is  the  second.  Professor  Agassiz  re- 
marked, of  the  "  old-fashioned"  fishes,  so  to  speak,  corresponding  in 
their  structure  to  a  fossil  species,  which  has  been  observed  in  this 
country.  The  other  fish  is  the  only  living  representative  of  a  large 
family  of  fossil  species.  The  existence  of  these  two  species  has  un- 
doubtedly reference  to  the  fact,  that  America  is  the  oldest  extensive 
continent  which  has  been  upheaved  above  the  level  of  the  sea.  In 
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New  Holland  two  genera  exist  bearing  similar  relations  to  older 
families — a  fish  and  a  shell — which  have  their  analogues  among  the 
oohtic  deposits. — Proc.  Boston  Nat.  Hist.  Society. 


ADDITIONS  TO  THE  IRISH  PAUNA. 

Dr.  Farran  has  made  two  interesting  additions  from  the  south 
coast  of  Ireland.  One  of  them,  it  is  said,  is  the  red  band  fish,  or 
red  snake  fish  {Scholas  ruhescens) .  Its  colour  is  fine  rose-red,  bands 
of  darker  hue  encirchng  it,  and  giving  it  the  appearance  of  a  snake. 
It  is  of  frequent  occurrence  on  the  Cornish  coast ;  but  hitherto  it 
had  not  been  seen  in  Ireland,  where  it  is  now  discovered  that  it  in- 
habits the  submarine  forests  of  sea-weed,  particularly  the  laminaria, 
wliich  grows  in  great  abundance  and  luxuriance  about  a  mile  from 
shore,  and  in  four  or  five  fathoms  of  water.  It  is  found  on  the 
beach  only  after  a  severe  gale,  and  has  never  been  known  to  take  the 
bait.  Its  length  is  about  16  inches.  The  other  novelty  is  the 
F kolas  ])apijracea^ — a  shell  unrivalled  in  beauty  and  singularity  of 
structm^e.  This  shell,  though  never  heretofore  found  in  Ireland,  is 
tolerably  abundant  in  Devonshire,  and  typifies  a  pecuhar  deposit, 
the  red  marl — in  that  county.  Dr.  Farran  discovered  it  in  a  posi- 
tion and  formation  greatly  at  variance  with  its  English  habitat — 
that  is,  in  a  submerged  bog  directly  under  his  house  at  Clonea,  near 
Dungarvan,  and  in  company  with  three  other  Fholadce. — Saunders's 
News  Letter. 


CUNNING  OYSTERS. 

By  a  treaty  made  between  England  and  France  in  1838,  it  was 
agreed  that  the  ocean  within  the  coasts  of  both  countries  sliould  be 
considered  as  belonging  to  both,  with  the  exception  of  the  coasts 
between  Jersey  and  France,  where  a  hne  had  been  drawn,  beyond 
which,  on  either  side,  the  fishermen  of  the  respective  nations  were 
not  to  encroach.  A  multitude  of  Cunning  Oysters,  taking  advantage 
of  the  neutral  ground,  have  made  their  bed  exactly  upon  the  hne  ; 
and,  as  they  are  of  excellent  quahty,  the  temptation  is  too  strong  for 
the  fisherm.en  on  both  sides.  They  are  continually  encroaching  on 
each  other's  ground.  The  consequence  has  been  that  several  French 
fishermen  have  been  taken  and  fined  by  the  Enghsh,  and  several 
Enghsh  by  the  French. 


THE  OPAH. 

A  PINE  specimen  of  the  Opah  or  King-fish  (Lampris  gvitatus^  Hetz. 
Cuvier ;  Zeus  Luna^  Grmel.  Linngeus)  is  described  in  the  Darlington 
and  Stockton  Times  as  recently  taken  by  Mr.  Wrightson.  This  fish 
is  very  rare,  only  eight  specimens  having  been  captured  on  the  Bri- 
tish coast.  It  is  a  native  of  the  Eastern  seas,  and  is  regarded  by 
the  Japanese  as  devoted  to  the  Deity,  and  as  being  the  peculiar 
emblem  of  happiness.  The  length  of  the  body,  including  the  tail,  is 
to  the  depth  of  the  body  without  the  fins  as  2  to  1.  The  form  of 
the  body  is  oval ;  the  profile  of  the  head,  both  above  and  below,  fall- 
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ing  in  with  the  outhne  of  the  body.  The  scales  are  exceedingly 
small.  The  month  is  small,  and  withont  teeth ;  the  tongue  thick, 
with  rough  papillae  pointing  backwards  ;  the  base  of  the  dorsal  fin  is 
rather  longer  than  the  depth  of  the  body ;  the  first  eight  or  nine 
rays  elongated.  The  pectoral  and  ventral  fins  are  very  long  ;  and 
the  anal  fin  equal  in  length  to  half  the  length  of  the  base  of  the  dor- 
sal. Tail  in  shape  lunated ;  ventral,  pectoral,  and  anterior  part  of 
the  dorsal  fins,  falciform.  The  lateral  hne  forms  an  elevated  arch 
over  the  pectoral  fin,  its  highest  part  being  immediately  under  the 
longest  ray  of  the  dorsal  fin.  The  colour  of  this  specimen  is  very 
beautiful.  A  bright  crimson  or  vermihon  is  the  prevaihng  hue, 
shot  or  shaded  in  parts  by  purple  and  gold,  and  studded  by  silver 
spots.    The  fins  are  an  intense  vermihon. 


PRESHWATER  POLYZOA. 

There  has  been  read  to  the  British  Association,  the  Keport  called 
for  at  the  Meeting  in  1849,  "  On  the  Present  State  of  our  Know- 
ledge of  the  Freshwater  Polyzoa,"  by  Professor  Allman.  Fresh- 
water Polyzoa  have,  in  a  zoographical  point  of  view,  been  examined 
cliiefly  by  Grervois  and  Van  Beneden,  on  the  Continent ;  and 
in  this  country  by  Sir  J.  Gr.  Dalyell ;  while  Yan  Beneden  and  Du- 
mortier  have  given  us  valuable  details  of  their  anatomical  structure  : 
and  recently  Mr.  Hancock  has  pubhshed  an  excellent  paper  on  the  ana- 
tomy of  certain  genera,  with  descriptions  of  some  new  species.  StiU, 
however,  much  remained  to  be  determined,  and  in  the  present  report 
Prof.  Allman  brought  forw^ard  the  result  of  several  years'  laborious 
research  into  tliis  subject.  In  consequence  of  our  increased  know- 
ledge of  the  Polyzoa  and  theu^  separation  from  the  Polypes,  rigid 
exactness  as  well  as  facihty  of  description  required  some  reform  in 
the  terminology  hitherto  employed  in  speaking  of  these  animals,  and 
which  contained  several  terms  also  applied  to  the  Polypes,  and  con- 
sequently to  parts  in  no  respect  homologous.  The  Report  contains 
a  detailed  account  of  the  anatomy  of  the  different  genera  in  which 
the  dermal,  digestive,  respiratory,  circulatory,  muscular,  nervous, 
and  reproductive  systems,  are  described  under  distinct  heads. 
Prof.  E.  Forbes  said  that  such  papers  as  these  afforded  abundant 
evidence  of  the  value  of  the  services  of  the  British  Association  to 
science.  This  report,  with  many  others,  bringing  up  our  knowledge 
of  science  to  the  present  day,  would  not  have  been  produced  but  for 
the  Association. — Athenceum^  No.  1190. 


LOCUSTS  IN  SAVOY. 

On  June  25th,  1850,  some  Locusts  appeared  in  Savoy.  They 
were  at  that  time  without  wings,  or,  in  other  words,  in  the  laiTae 
state,  which  tends  to  confirm  the  observations  of  certain  gentlemen, 
who  assert  they  saw  them  in  small  numbers  in  the  previous  year. 
The  larvse  observed  towards  the  end  of  J une  covered  the  right  bank 
of  the  Isere,  about  500  yards  from  the  village  of  Po,  near  the  town 
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ofSt.-Pierre  d'Albigny.  They  advanced  slowly,  and  spread  over  the 
gravel  and  rugged  stones  of  the  bank,  swhnming  across  the  pools  and 
watercourses  wliich  they  encountered.  They  remained  here  about 
three  weeks  ;  they  then  underwent  then*  last  transformation,  and 
acquired  wings  ;  they  subsequently  dispersed  after  a  severe  storm 
wliich  occm-red  on  the  22d  of  July.  On  the  2d  of  August  some 
were  picked  up  at  Chambery,  and  on  the  4t]i  they  were  found  even 
at  Aix.  On  the  26th  of  July,  when  MM.  Genin  and  Bonjeau  first 
observed  them,  they  were  nearly  all  winged ;  there  were  but  few 
larvae.  They  were  dispersed  over  the  right  bank  of  the  Isere,  cover- 
mg  a  space  of  from  3,000  to  4,000  yards  long  by  about  500  wide. 
The  earth  passed  over  by  them  was  strewed  with  their  excrements, 
which,  in  form  and  colour,  resembled  grains  of  corn.  A  chemicai 
analysis  of  the  excrements  showed  them  to  be  composed  of  the 
woody  matter  of  the  plants  over  which  the  insects  had  passed.  The 
damage  done  was  estimated  by  MM.  Genin  and  Bonjeau  at  one-half 
of  the  marsh  plants,  one-hundredth  part  of  maize  seed,  and  one- 
twentieth  of  the  leaves  of  the  same  plants  :  other  plants  suffered 
httle.  The  locust  appears  to  be  the  (Edipoda  migratoria ;  it  has  not 
been  knovm  to  have  visited  Savoy  before.  The  specimens  of  it  to 
be  fomid  m  the  Museum  of  Natural  History  of  Savoy  were  obtained 
from  Algiers. —  Comptes  Eendus. 


GIGANTIC  LAND  TOETOISE. 

An  enormous  Land  Tortoise  has  been  brought  to  England  from  the 
South  Seas,  by  Captain  Brown,  in  Her  Majesty's  ship  Geyser,  as  a 
present  to  Queen  Victoria,  from  Dr.  Shea,  Surgeon  to  the  Royal 
Naval  Hospital  at  the  Cape  of  Good  Hope ;  and  has  been  presented 
by  Her  Majesty  to  the  Zoological  Society. 

'     This  gigantic  tortoise  is  stated  to  be  a  native  of  the  GaUipagos 
I  Islands,  and  was  taken  to  the  Cape  of  Good  Hope,  a  few  years  since, 
i  in  a  whaler.    Its  length  is  exactly  seven  feet,  measm-ing  from  the 
point  of  the  nose  to  the  extremity  of  the  tail,  including  the  curve  of 
the  back  :  its  height,  when  walking,  is  three  feet ;  and  the  circumfer- 
ence of  the  body,  at  the  largest  part,  seven  feet  eight  inches.  The 
head  is  only  eight  inches  in  length,  and  six  in  breadth,  being  very 
small  in  proportion  to  the  size  of  the  body,  which  is  the  case  in  all 
.  animals  of  this  class.    The  legs  are  each  one  foot  six  inches  in  cir- 
cumference, and  the  strength  of  the  animal  is  in  proportion  to  their 
size ;  for,  torpid  and  lazy  as  it  may  appear,  it  will  carry  three  or 
four  men,  standing  upon  its  back,  with  apparent  ease.    It  weighs 
about  five  hundred  pounds,  and  its  age  is  supposed  to  be  not  less 
than  one  hundred  and  eighty  years. 


SEEPENT- CHARMING. 

I  Some  healthy  Egy^^tian  Cobras  have  been  brought  to  England  for 
■  the  Menagerie  of  the  Zoological  Society,  where,  in  fine  weather,  they 
perform  with  two  charmers,  an  old  man  and  a  lad.    It  is  essential 
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that  the  weather  be  fine,  for  so  delicate  are  the  serpents  that  they « 
will  not  stir  out  if  there  be  a  drop  of  rain.  The  charmers  handle 
the  Egyptian  cobra,  which  they  call  tab  an  nouascher^  in  a  manner 
wliich  evinces  their  entire  fearlessness  of  its  bite.  They  irritate  it, 
soothe  it,  receive  its  open-mouthed  attack,  or  its  gentle  caress,  as 
then*  own  caprice,  or  the  request  of  the  spectators,  may  suggest. 

The  serpents  are  kept  in  a  square  box,  provided  with  hay.  They 
have  flat,  leaf- shaped  lieads  :  they  appear  anything  but  fierce  ;  the 
keepers  of  the  Gardens  handling  them  with  indifierence.  The  boy 
performer  occasionally  utters  a  few  quick  words,  at  which  the  ser- 
pents sharply  tm*n  their  heads,  as  if  in  reply.  He  first  takes  one 
from  the  box ;  he  caresses  it,  and  the  serpent  rises  on  its  belly,  as  if 
entranced  ;  he  hits  it  with  a  small  bamboo,  when  the  serpent  flies 
quickly  round,  and  this  being  repeated,  darts  its  tongue  at  the 
boy.  He  is  not  afraid,  but  pinches  and  pulls  the  serpent  by  the 
tail,  and  knocks  it  on  the  head.  It  now  becomes  more  exasperated, 
and,  rearing  itself  as  high  as  possible,  darts  at  the  boy's  hand,  when 
he  seizes  it  in  the  middle  of  the  body,  blows  or  spits  into  its  dis- 
tended jaws,  and  throws  it  on  the  boards,  where  it  falls,  dank  and 
limp,  hke  a  coil  of  rope,  and  there  remains  motionless  until  touched 
•again ;  when,  after  being  passed  twice  or  thrice  through  the  boy's 
fingers,  it  recovers  its  activity,  and,  on  being  placed  again  on  the 
ground,  exliibits  itself  instantly  in  as  rapid  motion  as  if  no  interrup- 
tion had  occurred  to  it.  Lastly,  three  or  four  other  cobras  are 
placed  upon  the  floor,  when  they  raise  themselves  in  various  fantastic 
forms  ;  and  the  performance  closes  by  the  boy  twistmg  the  serpents 
round  liis  neck,  and  tlius  walking  ofi*  with  them. 


CAUTEEIZATION  IN  THE  CASE  OF  POISONOUS  BITES. 

In  the  Comptes  Bendiis  for  January  8th,  we  find  an  article  by 
M.  Parchappe,  containing  the  result  of  his  observations  on  the  ques- 
tion whether  the  spread  of  poison  produced  by  a  bite  can  be  pre- 
vented by  cauterizing.  He  was  induced  to  examine  into  this  sub- 
ject, because  M.  Renard  had  stated  that  cauterization  was  found  to 
have  no  effect  when  applied  even  within  five  minutes  after  the  bite 
in  the  cure  of  one  sort  of  virus,  and  within  one  hour  in  that  of  ano- 
ther. These  results,  he  was  aware,  though  derived  from  experiments 
upon  animals,  would  weaken  the  confidence  of  physicians  and  pa- 
tients in  the  only  mode  that  medicine  possesses  of  preventing  the 
bad  effect  of  a  bite  from  any  poisonous  animal ;  where,  as  is  generally 
the  case,  some  considerable  time  must  elapse  before  the  remedy  can 
be  applied.  M.  Parchappe  accordingly  made  several  experiments 
upon  dogs  with  an  extract  of  nux  vomica,  all  of  which  go  to  confirm 
him  in  ascribing  to  cauterization  a  power  even  greater  tlum  that 
commonly  allowed  it.  "  From  these  experiments  it  results  that  the 
immediate  amputation  or  destruction  in  the  living  portion  with 
which  the  extract  of  nux  vomica  has  come  in  contact,  has  the  power 
of  preventing  tlie  bad  effects  of  the  poison,  even  when  it  has  been  in 
contact  for  some  time."  The  author  is  aware  that  there  is  considera- 
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ble  difference  between  the  villus  of  animals  and  the  substance  used 
bj  him,  with  reference  to  their  du-ect  and  remote  effects,  but  thinks 
that  every  one  must  admit  that  there  is  a  great  analogy  between 
them ;  is  of  the  opinion  tha  t  in  both  cases  tlie  poison  remains  in  the 
bitten  part  for  a  considerable  time  before  it  is  transmitted  to  the 
rest  of  the  body,  and  that  cauterization  shoidd  be  adopted  in  all 
cases  where  a  poisonous  bite  is  even  suspected. 


PEESEEYATION  OF  INSECTS. 

Mr.  Douglas  has  read  to  the  Entomological  Society,  a  letter 
from  Mr.  E.  Wilson,  in  v/hicli  it  was  stared  that  in  the  United 
States  it  was  impossible  to  preserve  a  collection  of  insects  of  any 
extent :  as  in  some  years,  during  the  very  hot  weather,  owing  to  a 
pecuhar  state  of  the  atmosphere,  everything  that  was  closely  shut 
up  became  covered  with  a  white  hoar,  and  that  from  this  cause  a 
pair  of  boots  in  a  cupboard  would  become  as  white  as  snow ;  and 
that,  in  order  to  guard  against  these  sudden  attacks,  the  cases  of 
birds  at  the  Academy  of  Philadelphia,  instead  of  being  closed  as 
they  are  in  tliis  country,  have  cliimneys  to  cause  an  artificial  draught ; 
and  every  box  of  insects  is  required  to  be  opened  during  tlie  conti- 
nuance of  these  attacks,  so  as  to  expose  them  as  much  as  possible  to 
the  air. 


DESTEUCTION  OF  WASPS. 

The  annual  sport  among  the  youths  of  Traquair  came  to  a  close 
on  the  1st  of  June.  From  the  results  we  find  that  the  yellow  game 
has  not  been  so  plentiful  this  season  as  in  some  former  years  ;  conse- 
quently the  sportsmen  have  bagged  less  game,  and  also  less  money 
than  usual.  Notwithstanding,  the  Earl  of  Traquah^  is  most  anxious 
that  all  the  young  people  in  the  district  shoidd  show  their  dexterity 
by  coming  every  week  in  the  months  of  April  and  May  with  a  large 
number  of  wasps,  for  which  they  receive  ready  money.  In  1844 
there  were  destroyed  224  dozen ;  in  1845,  1,573  dozen,  weight 
41bs.  9^  oz.  ;  in  1846,  not  a  wasp  to  be  found  ;  in  1847,  4  dozen 
only,  weight  4  oz. ;  in  1848  there  were  destroyed  1273|  dozen, 
weight  41bs.  7  oz.  ;  in  1849,  856^  dozen,  weight  2  lbs.  8  oz.  ;  in  1850, 
528-^  dozen,  weight  1  lb.  11^  oz.  Total,  4,459^  dozen,  weight  9  lbs. 
8  oz.,  during  the  last  seven  years,  or  rather  five  years,  as  in  1846-7, 
only  four  dozens  were  taken  :  these  dozens  will  make  the  nmnber  of 
wasps  to  be  53,514  in  a  circuit  of  three  miles.  Now  if  all,  or  even 
one-half,  of  the  proprietors  in  the  comitry  would  use  the  same 
means  to  exterminate  tliese  insects,  a  wasp  woidd  soon  be  as  rare  a 
sight  as  a  red  deer  on  the  hills  around  us. — Edinburgh  Evening 
Courant. 


THE  CIGAR  DESTROYER. 

At  a  late  meeting  of  the  Entomological  Society,  Mr.  Westwood 
stated  that  M.  Gruerin-MeneviUe,  in  his  researches  on  Insects  de- 
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structive  to  Tobacco,  had  found  that  many  different  species  fed 
thereon.  One  of  these,  a  new  species  named  Catorama  Tabaci^  he 
at  first  thought  was  alhed  to  the  genus  Ptinus,  but  afterwards  found 
it  more  nearly  related  to  Dorcatoma.  In  this  latter  genus  he  had 
been  able  to  clear  up  the  doubts  as  to  the  number  of  joints  in  the 
antennge  (which  had  been  variously  stated  by  different  authors  to  be 
8,  9,  10,  and  11)  ;  having  determined  from  the  examination  of  two 
specimens  tliat  the  real  number  was  ten  in  the  male  and  nine  in  the 
female.  Another  species  detected  by  M.  Gruerin-Meneville  was 
Xyletinus  serricornis.  Now,  Mr.  Westwood  had  recently  had  a  pupa 
sent  to  him  in  a  cigar  which  he  beheved  was  this  species.  The 
cigar  purported  to  come  from  TIavannah  ;  now  X  serricornis  being 
a  North  American  species,  it  appeared  to  liim  to  throw  some  doubt 
on  the  genuineness  of  the  Plavannah  cigar.  In  this  view  Messrs. 
Wilkinson  and  Douglas  did  not  participate,  thinking  it  quite  possi- 
ble that  the  insect  might  have  transferred  itself  from  tobacco  of  one 
country  to  tobacco  of  another  whilst  in  the  bonded  warehouses. 
The  President  observed  that  many  insects  were  found  all  over  the 
world,  instancing  the  species  of  Bermestes  and  Trogosita,  Mauritanica^ 
and  that  it  remained  to  be  proved  that  the  beetles  referred  to  were 
peculiar  to  one  country.  Mr.  Saunders  stated  that  he  had  lately 
received  a  letter  from  Mr.  Harrington,  dated  at  sea,  the  7th  of 
October  last,  in  lat.  17  S,,  long.  35  W.,  in  which  the  following 
passage  occurred  :  — I  have  taken  two  very  beautiful  moths,  decidedly 
exotic— one  in  lat.  27°  36'  N.,  Ion.  19°  34'  W.  ;  the  other  in  lat. 
13°  12'  N.,  Ion.  24°  32'  W.,  and  three  beetles  a  few  miles  south  of 
the  hne."  The  distances  from  land  in  these  positions  would  be  re- 
spectively 80,  90,  and  240  miles. —  Athenmum^  No.  1206. 


THE  TSETSE  AND  ZIMB. 

Mr.  Westv^ood  has  read  to  the  Zoological  Society,  a  paper  "  On 
the  Dipterous  Insects  of  Africa  known  under  the  names  of  the 
Tsetse  and  Zimb."  After  noticmg  the  different  modes  of  attack  of 
insects  on  horses  and  oxen,  together  with  the  effects  thereby  pro- 
duced, a  new  species  from  the  neighbourhood  of  the  New  Lake  was 
described,  under  the  name  of  G/osina  morsitans,  which  liad  been 
observed  by  Capt.  F.  Yardow  to  attack  horses,  occasionally  causing 
their  death.  Mr.  Westwood  referred  to  the  description  of  the  Zimb 
given  by  Bruce  ;  and  considered  that  that  writer  had  united  in  one 
account  the  attacks  of  the  Tsetse  and  those  of  the  species  of  ^Etrus 
which  infest  the  camel,  rhinoceros,  &c.  Descriptions  were  added  of 
two  additional  species  of  Griossina,  from  Western  Africa,  and  of  a 
new  and  remarkable  allied  genus  from  Sierra  Leone. 


NEW  ACAEUS. 

Mr.  Newport  has  described  to  the  Linnaean  Society,  a  new  Acarus, 
Ileicrojnis  ventrirosus  (Newport),  a  parasite  in  the  nests  of  Antho- 
j)hora  retusa.  The  new  Acarus  belongs  to  the  tribe  Sarcoptides  of 
Koch.    At  the  time  of  its  first  appearance,  it  is  stated  to  measure 
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only  about  sixteen-thousandths  of  an  inch  in  length ;  yet  it 
destroys  the  young  of  the  bee  which  it  attacks. 


CURIOUS  LARVA. 

There  has  been  read  to  the  Entomological  Society,  an  extremely 
interesting  notice,  by  Mr.  Jordan,  of  a  small  Lepidopterous  Larva 
(probably  of  the  genus  Groniodoma),  which  fed  on  the  flowers  of 
Origanum  vulgare^  in  a  case  precisely  resembling  an  unexpanded 
flower  bud  of  that  plant. 


BOTANY. 

INFLUENCE  OE  SALT  ON  YEaETATION. 

Dr.  Yoelcker  has  detailed  to  the  British  Association  the  result 
of  a  series  of  experiments  on  the  Influence  of  solutions  of  Salt  on 
various  Plants, — as  cabbages,  beans,  onions,  lentiles,  chickweed, 
groundsel,  the  tliistle,  radishes,  and  some  grasses.  JSTone  of  the 
plants  were  affected  during  one  month  by  solutions  containing  24 
grains  of  chloride  of  sodium  to  the  pint  of  water,  with  the  exception 
of  Anthouantlmm  odomtum^  which  was  killed.  Cabbages,  radishes, 
and  lentiles,  were  benefitted  by  this  solution,  and  not  injured  by 
solutions  containing  48  grains  to  the  pint.  Solutions  of  96  grains 
injm^ed  the  others,  but  had  no  eiFect  on  onions,  radishes,  and  Car- 
duus  pratensis.  Onions  were  not  injiu'ed  by  solutions  containing 
192  grains  of  salt  in  the  pint.  Many  of  the  plants  had  taken  up  so 
large  quantities  of  salt  that  they  tasted  hke  strong  brine.  Prof. 
Walker- Arnott  said  that  some  of  the  plants  experimented  on  by 
D.  Voelcker,  although  not  exclusively  sea- shore  plants,  were  yet  of 
a  kind  that  would  grow  near  the  sea ;  as,  for  instance,  Poa  anmia^ 
and  he  knew  as  a  fact  that  the  seeds  of  plants  which  grew  near  the 
sea  would  bear  larger  species  of  salt  than  those  of  the  same  species 
which  grew  away  from  the  sea. 


CYCAS  REVOLUTA  IN  BLOOM. 

In  June  last,  a  very  fine  specimen  of  Cycas  revoluta,  (Sago  Palm,) 
bloomed  in  a  pine-stove,  in  the  gardens  of  Lord  Ravensworth,  of 
Kavensworth  Castle,  in  the  county  of  Durham.  The  plant  is  sup- 
posed to  be  about  fifty  years  of  age,  and  had  never  bloomed  before. 
The  flower  was  of  a  fine  yellow  colour.  The  trunk,  at  the  base, 
measures  in  circumference  2  feet  5§  inches  ;  2  feet  10|  inches  where 
the  leaves  project ;  and  stands  2  feet  8  inches  high.  The  circum- 
ference of  floral  leaves  is  3  feet  4  5  inches,  the  flower  of  which 
appeared  to  form  on  the  base  of  the  leaflets,  in  the  shape  of  glands. 
The  C//oas  revoluta  is  a  native  of  China,  and  was  introduced  into 
England  by  Thunberg,  in  1737. 
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"eopy  bread." 

Dr.  Lawe:ester  has  read  to  the  British  Association,  a  paper  from 
Mr.  Gr.  Read,  "On  the  subject  of  Ropy  Bread."  This  kind  of 
bread,  which  is  unpleasant  and  ahnost  useless,  is  not  unfrequent. 
It  occurs  at  times  tlu'oughout  a  whole  district,  and  when  it  once 
gets  into  the  bakehouse  it  is  mih  difficulty  expelled.  The  only  way 
to  get  rid  of  it  is  to  cast  away  all  the  old  materials  ot  bread-making, 
and  use  everything  clean  and  new.  When  examined  under  the 
microscope,  the  bread  was  found  to  have  lost  much  of  its  cellular 
character,  and  everywhere  the  presence  of  a  minute  fungus  could  be 
datected.   


EXPERIMENT  ON  A  DRAGON  TREE. 

Dr.  Mace:ay,  of  Dubhn,  has  given  to  the  British  Association  an 
account  of  an  experiment  on  a  Bracmia  Draco  (Dragon  Tree)  in  tlie 
Botanic  Garden  of  Trinity  College,  Dubhn.  The  plant  had  grown 
too  tall  for  the  house  wliich  it  was  in,  the  stem  was  gradually  cut 
through  four  feet  above  the  surface  of  the  soil,  and  the  upper  part 
suspended  in  the  air,  when  it  sent  down  secondary  roots,  and 
eventually  was  planted  again.  The  author  thought  that  the  same 
plan  might  be  pursued  with  regard  to  the  palms  and  other  Endo- 
genous plants  when  they  became  too  tall  for  the  house. 


THE  GRASS -CLOTH  OF  INDIA. 

Dr.  H.  Clehorn  has  illustrated  to  the  British  Association  the 
economy  of  the  Grass-cloth  (Chu  Ina)  of  India.  The  author  stated 
that  several  species  of  plants  belonging  to  the  order  Urticacese  were 
employed  in  Hindustan  for  yielding  fibres  used  in  the  manufature 
of  textile  fabrics.  He  exhibited  several  articles  of  dress,  very  wliite 
and  light,  which  were  made  from  the  fibres  of  an  Urticaceous  plant, 
the  Bohmeria  7iwea.  Mr.  Gourlie,  of  Glasgow,  stated  that  we  knew 
very  little  of  the  raw  material  of  many  of  the  fabrics  from  otlier 
parts  of  the  world.  We  were  for  a  long  time  ignorant  of  tlie  mate- 
rials from  which  Manilla  handkerchiefs  were  made.  It  was  said  to 
be  the  fibre  of  the  leaf  of  the  pine-apple,  but  we  had  not  succeeded 
in  manufacturing  them  in  this  country.  Dr.  Lankester  remarked, 
that  although  the  exhibition  of  raw  materials  in  the  coming  Exhi- 
bition of  1851  had  been  deprecated  by  some,  he  believed  that  it 
might  be  made  one  of  the  most  important  and  valuable  features. 
])r.  Royle  said  that  it  had  long  been  doubtful  what  plant  yielded 
the  grass-cloth  of  India,  and  now  tliat  we  knew  the  plant,  it  would 
undoubtedly  lead  to  its  fm-ther  employment.  There  were  many 
other  fabrics  in  India,  of  which  we  knew  nothing  of  the  materials. 
He  thouglit  that  one  of  the  most  important  branches  for  the  manu- 
factures of  this  country  of  the  Exhibition  of  1851  was  tliat  of  raw 
materials.  Every  pains  should  be  taken  to  obtain  the  name  and  his- 
t;ory  of  every  species  of  plant  wliich  yielded  any  substance  useful  in 
the  arts,  manufactures,  or  medicine. 
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WATER  OF  THE  SEEPENTINE  IN  HTDE  PARK. 

Dr.  a.  Hassall  has  read  to  the  Botanical  Society,  a  paper  "  On 
the  Colouration  of  the  Water  of  the  Serpentine."  In  this  commu- 
nication it  was  shown  that  the  periodical  and  vivid  green  coloura- 
tion of  the  water  of  the  Sei^pentine  is  due  to  the  presence  of  a 
minute  plant  belonging  to  the  tribe  of  Algae, — of  which  the  writer 
gave  a  detailed  and  critical  description,  and  which  he  named  Corrio- 
fjhijtum  Thomjisoni.  The  development  of  this  plant  takes  place  early 
in  tlie  spring,  out  of  sight  and  at  the  bottom  of  the  water  ;  and  it 
is  only  on  the  approach  of  the  warm  weather  of  summer  that  it  dif- 
fuses itself  through  the  water,  deeply  colouring  it ;  and  that  part  of 
it  rises  to  the  surface,  forming  a  scum  or  pelhcle  of  a  bright  serugi- 
nous  or  coppery  green  colour.  The  whole  of  the  water  of  the 
Serpentine  is  not  usually  coloured  at  one  time,  but  different  portions 
of  it  at  different  times,  according  to  the  strength  and  direction  of 
the  A^dnd,  which  drives  the  plant  before  it.  At  one  time  it  is  found 
collected  in  the  Hyde  Park  extremity,  at  another  it  is  present  in  the 
Kensint'ton  division,  sometimes  at  the  north  and  and  at  others  on 
tlie  south  shore,  the  remaining  parts  of  the  Serpentine  being  en- 
tirely free  from  the  plant.  This  variable  distribution,  which,  unex- 
plamed,  would  be  apt  to  occasion  surprise,  accounts  for  the  fact  that 
the  observer  may  sometmies  visit  the  Serpentine  and  not  see  a  trace 
of  the  plant  in  question  ;  and  hence  he  might  be  led  to  form  an 
erroneous  conclusion  as  to  tlie  condition  of  the  water.  Considered 
in  a  sanitary  point  of  view.  Dr.  Hassall  is  of  opinion  that  the  plant 
when  actually  introduced  into  the  system — as  when  swallowed  in 
bathing — would  not  be  productive  of  effects  injurious  to  health,  and 
regards  it  as  a  test  of  impurity,  and  as  an  evidence  of  the  very  bad 
condition  in  which  the  water  of  the  Serpentine  now  undoubtedly  is. 
Dr.  Hassall  concluded  the  communication  by  observing  that 
the  colouration  of  large  pieces  of  water  by  means  of  confervse  is 
by  no  means  unfrequent ;  and  cited  as  a  remarkable  instance  of  it 
the  Red  Sea,  which  owes  its  name  and  colom'  to  the  presence  of  a 
minute  plant,  diffused  through  the  water,  of  a  blood-red  colour. 


museum:  in  THE  ROYAL  BOTANIC  GARDENS  AT  KEW. 

The  leading  characteristic  of  this  collection  is  its  great  variety  of 
manufactured  specimens  of  vegetable  substances ;  the  inspection 
of  wliich  adds  even  a  charm  to  the  Gardens. 

The  Museum  is  a  plain  building,  in  size  and  style  resembhng  that 
in  the  Gardens  of  the  Zoological  Society.  The  objects  are  exhibited 
in  cases  fixed  to  the  walls,  and  in  a  double  row  in  the  centre,  aU 
ticketed  in  plain  language,  and  of  a  character  to  interest  the  least 
educated  ])erson  ;  and  consisting  generally  of  the  raw  and  manufac- 
tured produce  of  the  vegetable  kingdom. 

Among  the  specimens  are  straw  and  grasses,  beautifully  worked 
up  ;  cotton,  in  all  its  stages  of  perfection  ;  flax,  from  the  rude  stem 
to  its  manufacture  into  the  most  costly  fabrics  for  dress  or  the 
table ;  native  cloths  from  New  Zealand,  China,  Ceylon,  the  Sand- 
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wich  Islands,  and  some  of  very  delicate  texture  and  elegant  design, 
made  of  grasses,  palm  fibres,  and  paper-mulberry  ;  India-rubber  and 
gutta  percha  in  every  form  ;  also  teas,  of  which  many  varieties  are 
almost  unknown  in  Europe ;  coffee,  sugar,  spices,  gums,  resins, 
drugs,  and  woods  for  dyeing  ;  seeds,  leaves,  and  roots  used  in  medi- 
cme.  Such  fruits  and  produce  as  cannot  be  dried  are  beautifully 
preserved  in  spirits.  Among  foreign  and  British  woods,  polished 
and  unpolished  ;  one  case,  in  particular,  contains  sixty-six  varieties 
of  Brazilian  woods,  collected  at  Candoza,  by  John  Taylor,  Esq.  An 
exceedingly  curious  and  important  series  consists  of  specimens 
showing  the  internal  injuries  produced  by  pruning  timber,  and  also 
by  insects. 

There  is  a  small,  and,  it  is  to  be  hoped,  increasing  collection  of 
flowers  and  trees,  painted  from  the  life,  with  full  descriptions.  Two 
of  them  must  not  be  passed  over  :  the  side-saddle  plant  {Sarracenia 
purpurea)  of  South  America,  the  serrious  tabular  leaves  of  which 
have  a  number  of  inverted  leaves  at  the  mouth,  which  facilitate  the 
entrance  of  numerous  insects,  but  retain  them  until  they  die,  being 
nourished  by  animal  juices  ;  and  the  Omiranda  fenestralls^  the  leaves 
of  which  are  natural  skeletons,  the  places  between  the  vascular  tissues 
never  being  filled  up. 

There  is  a  collection  of  tropical  fruits,  modelled  in  wood  and 
coloured  from  nature. 

Some  very  beautiful  household  utensils,  made  in  Para,  have  been 
presented  by  Sir  E.  Home  :  they  are  formed  of  the  ashes  of  the 
caripd^  or  pottery  tree,  mixed  with  clay,  and  they  neither  break  nor 
burn  in  the  fire. 

An  elegant  coronet,  brought  from  the  South  Sea  by  Captain 
Kellett,  R.N  ,  is  made  of  the  young  cuticle  of  palm  leaves,  and  looks 
like  shreds  of  gold,  curled. 

Yarious  sea-weeds,used  as  food, both  in  savage  and  civilized  life,  are 
exhibited ;  as  also  bread  made  of  seeds,  bark,  berries,  and  poUen. 

That  remarkable  and  indispensable  tree  of  the  tropics — the  palm — 
is  richly  illustrated  in  its  produce,  uses,  and  most  wonderful  spadix 
or  fructifying  flowers,  especially  those  of  the  Maximiliana  regia,  pre* 
sented  by  E.  Gr.  Boughton,  Esq.,  of  Demerara.  A  cluster  of  cocoa- 
nuts,  truly  gigantic,  presented  by  N.  B.  Ward,  Esq.,  and  the  double 
cocoa-nuts  of  the  Seychelles  Islands,  are  very  fine.  There  is  a  por^ 
tion  of  the  trunk  of  an  eta  palm,  which  measures  7l|  feet  from  the 
ground  to  the  first  leaves,  brought  from  Para. 

The  curious  bunches  of  the  Nipa  f  urticas^  from  Malacca,  were  pre- 
sented by  Sir  W.  Norries.  Wax  is  shown,  as  scraped  from  the  Wax 
Palm,  and  candles  made  of  it ;  as  also  some  made  of  acorns,  and 
closely  resembling  common  tallow ;  with  Noli^  scraped  from  the 
base  of  palm  leaves,  used  as  matchlock  tinder  in  Malacca ;  and  a  sort 
of  cotton,  from  the  Elais  melanococo^  with  which  they  kindle  fire  \ 
also,  a  portion  of  the  aerial  roots  of  the  Ariactea  exorluza^  used  by 
the  natives  of  New  Grrenada  as  a  grater.  A  white  hat,  made  of  pith 
taken  from  the  palm  tree,  was  brought  from  Singapore.    Hats  and 
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cloaks,  made  of  the  fibres  of  palms,  and  quite  waterproof,  are  exhi- 
bited, from  China,  Ceylon,  and  New  Zealand  ;  the  body-cloth  of  the 
Dyaks  of  Borneo,  made  of  the  same  fibres  ;  and  aprons  of  the  Navi- 
gators' Islands,  made  of  leaves  cut  and  closely  strung.  A  shawl, 
made  in  Manilla,  of  the  fibres  of  the  3Iiisa  textilis^  and  beautifully 
worked,  is  equal  to  the  finest  cambric. 

Some  whips,  from  Jamaica,  are  made  of  the  leaves  of  the  lace-tree, 
and  ornamented  with  bunclies  of  the  same,  which,  from  their  deli- 
cate pen- work  appearance,  derive  their  name. 

Captain  Boscawen  Ibbotson  has  presented  some  beautiful  speci- 
mens of  sdver  and  copper  electrotypes  of  skeleton  leaves  and  flowers, 
which  vie  with  the  most  delicate  filagree  work  ;  and  some  small 
beetles,  by  the  same  process,  resemble  frosted  silver.  The  skeleton 
leaves,  fruits,  and  flowers,  are  prepared  by  Mrs.  M'Lean  Smith,  of 
Chelsea,  who  has  presented  some  flowers  and  leaves,  in  colour  and 
texture  like  white  lace. 

Some  approximate  analyses  are  shown  of  the  substances  contained 
in  bread,  potatoes,  &c.,  made  by  Professor  Henslow. 

Here  are  concrete  milk  and  butter,  made  from  the  trees  of  that 
name  in  Para  :  also,  cones,  seeds,  pods,  nuts,  and  berries  from  all 
parts  of  the  world  ;  among  them  acorns  as  large  as  a  wine  glass, 
which  are  found  growing  on  the  Himmaleh  Mountains,  in  clusters 
several  hundred  together.  There  are  some  stems  of  Brazilian 
tliicker  than  a  large  arm,  which  hang  100  feet  or  more  from  the  top 
of  the  loftiest  trees  in  the  forest,  and  render  it  qidte  impenetrable  to 
man.  In  proof  of  the  extreme  fertility  of  grain,  there  are  shown  the 
stalks  of  some  gigantic  potato  oats,  produced  from  a  single  grain, 
which  contained  1750.  Some  very  singular  natural  sacks  are  shown, 
as  stripped  from  the  tree  of  that  name  growing  in  Bombay ;  they 
are  from  six  to  eight  feet  high,  and  in  appearance  like  felt,  the  only 
joining  being  at  the  bottom. 

Many  elegant  gourds  and  calabashes  are  here  collected  :  the  snake 
viper  gourd  resembles  a  convoluted  serpent,  having  the  extremity 
pointed,  and  the  part  by  which  it  is  attached  formed  like  the  head  ; 
a  miniature  gourd  of  Thibet,  of  elegant  portions  and  bright  scarlet 
colours,  is  used  by  the  Lepelia  Tartars  as  a  snufl*  bottle.  A  portion 
of  a  matted  mass  of  willow-ash  root  fibres,  measuring  18  feet  long 
and  \\  foot  round,  which  had  choked  up  a  drain  at  Hitcham,  in 
Suflblk,  is  a  remarkable  proof  of  the  power  of  vegetable  life  to  force 
and  sustain  its  vigour  under  the  most  unnatural  circumstances. — 
Communicated  to  the  Illustrated  London  News^  No  445. 


THE  PUNEBEAL  CYPEESS. 

Among-st  recent  importations  of  hardy  ornamental  evergreens, 
calculated  to  afford  hereafter  a  new  feature  in  our  garden  and  land- 
scape scenery,  there  is  nothing  to  rival  tliis  beautiful  tree.  The 
traveller  who  appears  originally  to  have  noticed  tlie  Funebral 
I  Cypress  fCuprf^ssus  funehr  s)^  or  at  least  the  first  who  has  left  any 
recorded  facts  in  relation  to  it,  was  Sir  Greorge  Staunton,  when  ex- 
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ploring  Cliiua  in  the  embassy  of  Lord  Macartney.  Subsequently, 
however,  Mr.  Fortune  met  with  it  near  the  celebrated  tea  country 
of  Whey  Chow  ;  and  through  the  interest  of  that  gentleman,  Messrs 
Standish  and  Noble,  of  the  Eagshot  Nurseries,  in  Surrey,  have  been 
enabled  to  import  both  seeds  and  young  plants. 

Mr.  Fortune  describes  this  Weeping  Cypress  as  quite  new  ;  it  is 
a  noble-looking  fir-tree,  about  sixty  feet  in  height,  having  a  stem  as 
straiglit  as  the  Norfolk  Island  pine,  and  pendulous  branches  like 
the  weeping  willovv^.  The  branches  grow  at  first  horizontally  with 
the  main  stem,  tlien  describe  a  graceful  curve  upwards,  and  droop 
agam  at  the  points.  From  these  main  branches,  others,  long  and 
slender,  hang  down  towards  tlie  ground,  and  give  the  whole  tree  a 
w^eeping  and  graceful  form.  It  is  also  very  symmetrical,  and  reminds 
one  of  a  large  and  gorgeous  chandelier.  In  regard  to  its  effect  in 
scenery,  Mr.  Fortune  remarks  : — "  It  has  a  most  striking  and 
beautiful  eliect  u23on  the  Chinese  landscape,  and  in  a  few  years  the 
same  effect  will,  doubtless,  be  produced  by  it  upon  our  own.  It 
will  be  particularly  valuable  for  park  scenery,  for  lawns,  for  the 
entrance  to  suburban  residences,  and  as  an  ornament  for  our  ceme- 
teries. I  have  no  doubt  that  it  is  quite  as  hardy  as  Cryytomeria 
japonica  and  the  Indian  Deodar,  and  will  be  a  fit  companion  for 
both  in  our  parks  and  pleasure-grounds."  The  fact  of  its  being 
perfectly  hardy,  as  conjectured  by  Mr.  Fortune,  has  now  been 
perfectly  established — Imndreds  of  young  plants  have  stood  the  past 
winter  uninjured  in  the  Eagshot  Nurseries  ;  some  young  seedhngs, 
in  a  growing  state,  were  removed  from  a  cold  house  to  the  open 
ground  without  protection,  and  subjected  to  eight  degrees  of  frost, 
in  the  first  week  in  May,  without  injury. 


THE  PALMYRA  PALM  OF  CEYLON. 

An  interesting  "  Description  of  the  Palmyra  Palm  of  Ceylon, 
(Borassusfiabelli  far  mis),  by  William  Ferguson,  has  lately  been 
printed  and  published  in  Colombo.  In  this  work,  the  author  com- 
bines a  scientific  description  with  a  popular  account  of  the  tree ; 
its  various  economical  uses,  including  the  mode  of  obtaining  toddy 
from  it ;  its  value  as  a  sugar-producing  tree,  and  the  employment 
of  its  leaves  for  books,  letters,  &c. ;  illustrated  with  woodcuts  from 
drawings  by  Ceylonese  artists ;  besides  a  variety  of  other  informa- 
tion respecting  this  most  important  of  the  Indian  Pahns,  next  to  the 
Cocoa-nut. 
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A  PEOOP  OP  THE  CORRECTNESS  OP  THE  GLACIAL  THEORY. 

>  pROPESSOR  Agassiz  has  referred  to  a  rock  at  the  south  entrance 
of  the  bay  of  Lake  Superior,  which  he  considers  a  proof  positive 
of  the  Correctness  of  the  Glacial  Theory.  Its  surface  is  a 
couple  of  hundred  yards  in  extent,  sloping  regularly  north  to  the 
water's  edge.  The  whole  is  polished  and  scratched,  except  where 
disintegrated.  The  scratches  have  two  directions,  the  prevailing  one 
north  10°  to  30^  west,  the  other  north  55°  west.  The  scratches 
on  the  outer  or  lake  side  seem  to  have  a  rather  more  westerly  di- 
rection than  the  rest.  Grreat  numbers  of  these  striae  can  be  traced 
below  the  water's  edge,  from  which  they  ascend  in  some  places  at 
an  angle  of  30°  with  the  surface  ;  showing,  as  the  Professor  re- 
marked, that  they  could  not  have  been  produced  by  a  floating  body. 
The  rock  is  granitic,  with  an  astonishing  number  of  veins  and  injec- 
tions of  epidotic  felspar,  granite,  and  tnip ;  often  crossing  each  other, 
so  as  to  lovm  a  complicated  net- work.  Wherever  exposed,  it  was 
ground  down  to  an  even  surface. — Ar/assiz  on  Lake  Su2)enoi\  p.  50. 


PALJ^OZOIC  ROCES  OP  THE  SOUTH  OP  SCOTLAND. 

Professor  Sedgwick  has  described  to  the  British  Association, 
the  Palgeozoic  Rocks  of  the  south  of  Scotland.  Aft^r  referring  to 
the  formations  which  surrounded  them,  and  to  the  deposits  whicli 
occupy  a  higher  geological  position,  the  Eev.  Professor  said  he  had 
endeavoured  to  ascertain  the  axis  of  the  great  mountain-chain  wliich 
traversed  the  south  of  Scotland.  He  believed  that  the  axis  was  at 
the  centre — that  was  to  say,  tliat  newer  rocks  were  to  be  found  on 
the  north  and  south  sides  of  it.  He  then  went  on  to  say,  that  in 
this  great  mountain -chain  beds  exist  wliich  are  nearly  equivalent  to 
the  Caradoc  sandstone  of  Sir  Roderick  Miirchison ;  and  also 
to  the  Conniston  limestone  of  the  high  part  of  Lancashu'e,  where  it 
adjoins  Cumberland.  These  beds  were  marked  by  the  fossils  wliich 
characterized  the  Silurian  of  his  friend  the  Chairman.  Such  depo- 
sits occurred  at  Grirvan,  Colmonell,  in  Ayrshire,  and  in  some  parts 
of  Wigtonshire,  and  at  Balmea,  in  Kirkcudbright.  Below  these 
beds  Graptolites  are  found,  and  these  Graptolites  are  of  such  a  na- 
ture as  to  connect  them  with  the  black  slates  of  New  York,  in  which 
fossils  of  a  similar  nature  occur.  He  had  figured  in  a  work,  wliich 
would  appear  before  long,  thirteen  different  species  found  here, 
which  were  described  only  in  American  works.  In  Scotland  these 
Graptolites  are  most  abundant  about  Moffat,  the  so-called  alum 
slate  being  full  of  them.  This  portion  of  the  palaeozoic  formation 
the  learned  Professor  conceived  to  be  much  below  any  beds  which 
have  hitherto  afforded  fossils,  and  be  beheved  that  his  friend  Sir 
Roderick's  system  would  have  to  undergo  some  change  before  the 
palgeozoic  rocks  of  the  south  of  Scotland  could  find  a  place  in  that 
arrangement.    The  Professor  then  alluded  to  the  relative  position 
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of  the  lower  beds,  wMch  he  conceived  are  much  better  developed  on 
the  south  portion  of  the  range  than  on  the  north  ;  and  concluded  by 
observing,  that  we  must  refer  to  the  palaeozoic  rocks  of  America, 
before  we  can  obtain  a  correct  idea  as  to  the  position  of  these  beds 
as  they  occur  in  the  south  of  Scotland. 


DISPEESION  OP  GRANITE  BLOCKS. 

Me.  Hopkins  has  made  to  the  British  Association  a  statement  on 
"  the  Dispersion  of  Granite  Blocks  from  Ben  Cruachan."  He  stated 
that  he  had  detected  them  on  the  beach  about  Oban,  in  consider- 
able mass  to  the  northern  extremity  of  the  island  of  Kerrera,  and 
across  nearly  the  summit  of  the  island.  He  also  found  many  blocks 
on  the  shores  of  Loch  Lomond,  Loch  Long,  and  Lochfine,  which  he 
thought  might  be  traced  to  Ben  Cruachan  as  their  original  source. 
His  observations  were  as  yet  imperfect,  but  he  hoped,  in  the  course 
of  the  present  summer,  to  complete  them.  He  argued  that  glaciers 
must  have  been  effective  in  transporting  the  blocks  from  some  of 
the  higher  parts  of  the  mountains  to  those  of  the  lower  levels,  when 
they  might  be  subject  to  other  causes,  such  as  floating  ice  and  dilu- 
vial currents  ;  and  he  conceived  it  highly  probable  that  the  surface 
of  the  land  of  this  region  had,  during  the  glacial  epoch,  been  sub- 
merged considerably  beneath  the  surface  of  the  sea ;  and  that  a  com- 
plete transport  of  the  blocks  had  been  effected  by  a  combination  of 
tlie  actions  of  the  glaciers,  floating  ice,  and  currents. 

ON  THE  PAEALLEL  BETWEEN  THE  SUPEEPICIAL  DEPOSITS  OP  THE 
BASIN  OP  SWITZERLAND  AND  THOSE  OP  THE  VALLEY  OP  THE  PO,  IN 
PIEDMONT.    BY  MM.  MAETINS  AND  GASTALDI. 

1.  Ancient  moraines. — In  proceeding  from  the  higher  to  the  lower 
ground  in  both  basins  they  met  with  numerous  ridges,  formed  of 
erratic  block,  striated  pebbles  from  the  Alps,  sand,  gravel,  and  clay 
mixed  together,  without  any  trace  of  stratifaction,  indicating  the 
long  existence  of  glaciers.  In  Switzerland,  Berne,  Sursee,  and  other 
towns,  are  built  on  moraines  ;  and  examples  were  seen  in  the  great 
moraine  of  Mont  Sion,  between  Greneva  and  Anney,  and  that  of  the 
ancient  glacier  of  the  Rhone,  extending  from  Fort  Ecluse  to  Soleure, 
along  the  eastern  declivity  of  Jura.  In  Piedmont,  the  moraine  of 
Rivoh,  at  the  opening  of  the  vaUey  of  Susa,  that  of  Ivrea  formed  by 
the  ancient  glacier  descending  from  Mont  Blanc,  Mont  Rose,  and 
Mont  Coque,  fiUing  the  valley  of  Aoste  and  extending  over  the  plains 
as  far  as  Calasso.  2.  Scattered  erratic  formation.^  composed  of  gigantic 
angular  blocks  from  the  Alps,  gravel  with  striated  angular  pebbles, 
and  mud,  brought  down  by  the  glaciers  at  the  period  of  their 
^eatest  extension.  In  Piedmont  it  forms  a  band  round  the  moraine, 
ind  is  seen  on  the  hill  of  Superga.  In  Switzerland  it  covers  aU  the 
plain,  from  the  lake  of  Geneva  to  the  lake  of  Constance,  and  pene- 
trates the  valley  of  Jura.  3.  6'/«<7/6T<:/z7mi?jmm,  formed  of  rolled  and 
'ounded  pebbles  from  the  Alps,  which  are  never  striated  ;  it  is 
sometimes  stratified,  but  without  fossils.     It  covers  a  great  part  of 
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the  basin  of  Switzerland,  and  is  very  deep  round  Greneva  and  Berne. 
The  authors  attributed  its  origin  to  the  fusion  of  glaciers  at  the 
period  of  their  oscillations.  4.  Ancient  aJluvium,  with  small  rolled 
pebbles,  not  derived  from  the  Alps,  and  bones  of  pachyderms, 
Elejphas  'primigenius^  Rhinoceros  tichorhimts,  Bos  priscus,  Cervus 
euryceros,  Sfc.  In  Switzerland  it  rests  on  miocene  molasse,  and  in 
Piedmont  on  marine  pliocene  beds.  Northern  Europe  and  America 
having  been  submerged  at  this  period,  many  marine  deposits  were 
accumulated  of  the  same  age  with  these  glacier  formations. — Pro- 
ceedings  of  the  British  Association^  1850. 


GLACIAL  PHENOMENA  OE  THE  NEIGHBOUEHOOD  OE  EDINBUEGH. 
BY  ME.  E.  CHAMBEES. 

The  author  compares  the  Grlacial  Phenomena  of  Scotland  with 
those  of  Sweden,  with  this  difference,  that  in  Scotland  much  of  the 
surface  has  been  masked,  and  many  of  the  glacial  maskings  obliterated 
since  the  glacial  epoch.  The  trap-districts  near  Edinbm'gh  often 
form  long  and  narrow  hills,  running  east-north-east,  some  of  them 
800  feet  high,  and  several  of  them  presenting  cliffs  to  the  west,  and 
long  gentle  dechvities  on  the  east.  Mr.  Chambers  described  the 
Corstorphine  Hill  as  a  stratum  of  trap  dipping  to  the  west,  and  with 
a  chff  in  a  hne  north  and  south.  In  its  crest,  which  raises  to  470 
feet  above  the  sea,  are  three  or  four  transverse  clefts.  On  the  west 
surface  of  the  hill,  the  rock,  wherever  it  is  exposed,  is  found  to  'be 
rounded  OnoiitonneeJ,  smoothed,  and  grooved.  The  grooves,  and 
the  clefts  in  the  crest  of  the  hill,  all  lie  m  one  direction,  viz.,  directed 
to  a  point  to  the  north  of  east.  There  are  also,  to  the  east  of  the 
hill,  long  hollows,  with  rounded  intervening  swells  ;  and  these  run 
in  precisely  the  same  dhection.  At  various  places  between  the  hill 
and  the  sea  are  seen  sandstone  surfaces,  worn  down  to  a  remarkable 
flatness  and  smoothness  ;  and  in  several  instances  marked  with  striae, 
aU  pointing  in  the  same  direction.  In  Edinburgh  itself,  the  north 
side  of  the  Castle  rock  is  smoothed  and  horizontally  grooved,  as  if  by 
ice  passing  along  the  hollow  below.  In  forming  the  Queen's  drive, 
on  the  south  side  of  Arthur's  Seat,  the  surface  of  the  rock  in  the 
hollow  between  that  hill  and  "  Sampson's  Ribs,"  was  found  to  be 
wholly  smoothed,  polished,  and  furrowed  and  striated  in  the  direc- 
tion of  the  passage,  which  is  easterly  ;  on  the  north  side  of  the  same 
hill,  the  railway  works  have  also  laid  bare  a  prominent  mass  of 
rock,  polished  and  striated  on  its  upper  and  western  sides ;  other 
rounded  and  polished  rocks  occur  up  to  a  height  of  400  feet. 
Throughout  the  Valley  of  the  Porth,  from  the  Pentlands  on  the  one 
side  to  the  Pife  hills  on  the  other,  from  Linlithgow  to  Dunbar,  the 
sandstone  surfaces,  wherever  they  come  up,  are  hkewise  smoothed, 
and  in  many  instances  striated  in  an  east-north-east  direction.  The 
trap  hills  rising  in  this  vahey  are  all  long  and  narrow,  generally  free 
from  abruptness  on  the  sides,  often  abraded  on  the  west,  and  generally 
sloj  ing  away  gently  to  the  east ;  the  du-ection  here,  also,  is  always  to 
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E.N.E.  Surfaces  on  the  Pentlands  and  in  Fife  exhibit  striation 
precisely  conformable.  In  short,  if  a  deep  ice-ilow  passed  through 
this  valley,  it  might  be  expected  to  produce  precisely  the  phenomena 
which  have  been  observed.  The  similar  markings  in  other  districts 
of  Scotland  were  shown  for  the  most  part,  though  not  without 
striking  exceptions,  to  be  directed  towards  the  east  and  south.  Mi*. 
Chambers  adverted  to  the  theory  of  debacles,  which  was  started  to 
account  for  the  appearances,  as  now  nearly  given  up.  Ice  was 
generally  acknowledged  as  concerned  in  producing  them,  because  the 
appearances  were  precisely  those  which  the  existing  glaciers  pro- 
duce. But  there  was  great  room  for  speculation  as  to  the  circum- 
stances under  which  the  presumed  glacial  agent  was  applied.  Mr. 
Chambers  declined  theorizing  on  the  subject,  but  pointed  out 
various  conditions  which  any  theory  on  the  subject  must  explain. 
(I.)  How  ice  could  move  over  so  large  a  portion  of  the  North 
American  continent,  in  a  direction  admitted  to  be  tolerably  uniform, 
allowing  for  slight  deviations,  easily  explicable,  as  owing  to  ; 
inequalities  in  the  original  surface,  and  this  without  any  mountain 
chain  to  give  it  forth.  (2.)  How  this  ice  was  capable  of  ascending  ^ 
slopes  and  topping  mountains  of  considerable  height.  (3.)  How,  in  ^ 
such  a  valley  as  that  of  the  Forth,  there  could  be  an  ice-torrent  of  , 
undeviating  flow  for  many  miles,  and  deep  enough  to  envelope  hills 
many  hundred  feet  high. — Proceedings  of  the  British  Association^ 
1850  :  Athenceum,  No.  1189. 


EFFECTS  OF  EIVER  ACTION. — RAISED  SEA-MAEGINS. 

PsoF.  Hitchcock,  of  North  America,  has  read  to  the  British 
Association  a  paper  "  On  the  Effects  of  E;iver  Action  in  wearing 
down  Strata,  and  on  the  raised  Sea-margins  of  New  England."  | 
The  Professor  took  a  general  view  of  the  effects  of  river  action  as  \ 
contrasted  with  the  waters  of  the  ocean  in  eroding  the  terraqueous  ^ 
surface,  and  pointed  out  the  various  kinds  of  action  as  illustrated 
by  the  rivers  of  America,  as  well  as  those  of  other  parts  of  the 
world.  His  general  conclusions  were,  that  the  hollowing  out  of 
river  channels,  as  weU  as  that  of  valleys  through  which  they  flowed, 
was  in  a  considerable  degree  owmg  to  tlie  eroding  effects  of  their 
waters  ;  and  that  the  time  required  for  their  erosion  was  in  the  ratio 
of  the  hardness  of  the  rocks  over  which  they  flowed.  He  was  of 
opinion,  too,  that  the  various  kinds  of  terraces,  and  the  so-called 
sea-margins,  might  be  accounted  for  by  the  gradual  operations  of 
rivers  and  the  ocean,  without  having  recourse  to  the  supposition  of 
our  sudden  catastrophes. 


TERTIARY  FOSSILIFEROIJS  DEPOSIT  UNDERLYING-  TRAP  IN  THE 
ISLE  OF  MULL. 

This  interesting  discovery  has  beeen  communicated  to  the  British 
Asso'^dation  by  the  Duke  of  Argyll.  The  island  of  Mull,  according 
to  Prof.  Jameaon,  consists  chiefly  of  trap,  granite,  gneiss,  and  mica 
slate,  aU  of  wliich  are  seen  in  the  small  bay  near  Ardtun,  and  at  this 
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place  are  some  small  layers  of  brown  coal  iaterstratified  with  co- 
lumnar trap.  A  little  north  of  the  bay  is  Ardtun  Head,  a  per- 
pendicular cliff  of  130  feet,  intersected  by  a  deep  fissure  or  ravine, 
accessible  from  the  moor  above.  The  chff,  the  Duke  remarked, 
consists  of  the  following  horizontal  beds : — 1.  At  the  top,  20 
or  30  feet  of  rudely  columnar  trap ;  2.  A  thin  laminated  stratum 
containing  fossil  leaves  ;  3.  Yolcanic  ashes  ;  4.  A  second  leaf- 
bed  ;  5.  A  second  bed  of  volcanic  ashes ;  6.  A  third  leaf-bed  ; 
7.  Amorphous  trap  ;  8.  Columnar  trap,  occupying  the  base  of  the 
cliff.  The  volcanic  ash-beds  are  undistinguishable  from  some  modem 
formations  at  Yesuvius,  and  from  the  tuff  at  Madeira  and  Auvergne. 
The  second  leaf-bed  is  1^  to  2  feet  thick,  and  in  its  lower  part  is  a 
mere  mass  of  vegetation.  In  the  third  bed  the  leaves  are  less  nu- 
merous, and  imbedded  in  a  volcanic  mud,  which  now  forms  a  hard 
trap  ;  the  leaves  are  black  and  look  charred,  but  this  is  not  neces- 
sarily the  case  :  no  trmiks,  holes,  or  even  small  twigs  were  found. 
From  these  appearances  the  Duke  concluded  that  the  leaves  had 
accmnulated  from  autumn  to  autumn  in  a  shallow  lake,  and  had 
been  overflowed  by  soft  mud,  in  which  they  were  preserved.  The 
only  indication  of  living  animals  found  with  the  leaves  was  the  track 
of  a  worm.  Chalk  flints  were  found  entangled  in  the  trap.  The 
Duke  also  mentioned  that  the  first  recorded  visit  to  this  spot  was 
paid  by  Dr.  Johnson  in  1773.  In  1790,  Mr.  Mills  {Phil.  Tram.) 
visited  the  ravine,  but  did  not  notice  the  leaf-beds  ;  and  subse- 
quently Professor  Jameson  and  Dr.  Macculloch  had  coasted  the 
island  and  described  its  general  geognosy. 

Professor  Edward  Forbes  stated  that  the  leaves  were  in  a  very 
beautiful  state  of  preservation,  and  belonged  to  species  of  plane, 
alder,  pine,  equisetum,  and  some  others.  From  the  presence  of 
flints,  the  deposit  appearad  to  be  newer  than  the  chalk,  whilst  in  the 
latest  tertiaries  only  vegetable  remains  of  a  more  boreal  character 
were  foimd.  The  leaves  most  resembled  some  eocene  specimens 
from  Styria,  figured  by  Dr.  linger,  and  those  found  in  the  (eocene) 
pipe-clay  beds  of  the  Isle  of  Wight.  Sir  John  Richardson  had  also 
discovered  leaves  of  similar  character  at  Mackenzie  River,  in  Arctic 
America.  Fossil  leaves  and  brown  coal  occiu'  with  layers  of  trap 
in  Iceland,  an  island  composed  chiefly  of  trap  and  tertiary  rocks. 
Professor  Oldham  mentioned  the  occurrence  of  similar  fossil  vege- 
table remains  associated  with  trap  in  Ireland ;  but  the  merit  of 
proving  the  tertiary  nature  of  the  brown  coal  in  the  Island  of  Mull 
is  due  to  the  Duke  of  Ai'gyll. — Jamesons  Journal^  No.  98. 

CHAT  MOSS. 

A  PAPER  has  been  read  to  the  meeting  of  the  British  Association  at 
Edinburgh,  "  On  the  Gradual  Subsidence  of  a  Portion  of  the  Sur- 
face of  Chat  Moss  in  Lancashire  by  Drainage,"  by  Mr.Gr.W.  Ormcrod. 
This  was  the  continuation  of  a  paper  read  at  the  Swansea  meeting.* 
It  was  shown  by  a  series  of  levelhngs  made  in  the  last  four  years, 
*  Reported  in  Year-book  of  Facts,  1849,  p.  224. 
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over  an  extent  of  about  two  hundred  acres,  where  drainage  was 
carried  on,  that  a  subsidence  had  taken  place  to  the  amount  of  one 
foot  per  annum. 


COAL  IN  ERZEEOUM. 

In  the  Journal  des  Dehats  an  extensive  bed  of  Coal  is  stated  to 
have  been  discovered  in  the  neighbourhood  of  Erzeroum,  which 
province  has  hitherto  been  without  combustible  materials,  and  where 
the  only  fuel  of  the  poor  is  the  dried  dung  of  the  cattle.  The  coimtrj, 
though  very  productive,  is  excessively  cold,  and  the  thermometer 
descends  as  low  as  25°  below  zero.  The  importance  of  this  disco- 
very may  be,  therefore,  readily  appreciated,  and  is  probably  but  the 
prelude  to  other  and  more  valuable  ones  ;  for  foreign  scientific  men 
have  already  explored  the  mountains  of  that  part  of  Turkey,  and 
have  positively  stated  that  the  soil,  bearing  an  analogy  to  that  of 
the  Altai,  in  the  north  of  Eussia,  should  contain  mines  of  gold  and 
silver. 

A  MOUNTAIN  OF  QUICK-LIME. 

k  MOST  important  discovery  has  been  made  at  Applecross,  on  the 
west  coast  of  Scotland.  A  large  mountain,  called  "  Tore  More,"  on 
being  accidentally  excavated,  presented  a  substratum  of  pure  Lime, 
within  five  feet  of  the  surface ;  and  on  prosecuting  the  discovery  by 
a  further  excavation,  it  vras  ascertained  beyond  a  shadow  of  doubt 
that  the  whole  mountain,  except  an  average  surface  of  twenty  feet, 
consists  of  lime  fit  for  the  field  or  the  mason,  the  result  of  organic 
heat.  The  hill  appears  to  have  been  at  one  time  a  stupendous  lime- 
stone rock,  submitted  to  the  influence  of  immense  heat.  On  the 
summit  are  found  traces  of  volcanic  origin,  such  as  charred  and 
vitrified  stone,  lava,  &c. — Times. 


THE  FALLS  OF  NIAGAEA. 

If  we  follow  the  chasm  cut  by  the  Niagara  river,  down  to  Lake 
Ontario,  we  have  a  succession  of  strata  coming  to  the  surface  of 
various  character  and  formation.  These  strata  dip  south-west  or 
towards  the  Falls  ;  so  that,  in  their  progress  to  their  present  posi- 
tion, the  Falls  have  had  a  bed  of  very  various  consistency.  Some  of 
these  strata,  as  the  shales  and  medina  sand-stone,  are  very  soft,  and, 
when  they  formed  the  edge  of  the  Fall,  it  probably  had  the  character 
of  rapids ;  but,  wherever  it  comes  to  an  edge  of  hard  rock,  with 
softer  rock-beds  below,  the  softer  beds,  crumbling  away,  leave  a 
shelf  projecting  above,  and  then  the  fall  is  perpendicular.  Such  is 
the  case  at  present :  the  hard  Niagara  lime-stone  overliangs  in 
tables  the  soft  shales  underneath,  which  at  last  are  worn  away  to 
such  an  extent  as  to  undermine  tlic  superincumbent  rocks.  Such 
was  also  the  case  at  Queenston,  where  the  Clinton  group  formed  the 
edge,  with  the  medina  sand-stone  below.  This  process  has  conti- 
nued from  the  time  when  the  Niagara  fell  directly  into  Lake  Ontario 
to  the  present  time,  and  will  continue  so  long  as  there  are  soft  beds 
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underneath  hard,  ones ;  but,  from  the  inchnation  of  the  strata,  this 
will  not  always  be  the  case.  A  time  will  come  when  the  rock 
below  will  also  be  hard.  Then,  probably,  the  Falls  will  be  nearly 
stationary,  and  may  lose  much  of  their  beauty  from  the  wearing 
away  of  the  edge  rendering  it  an  inclined  plane.  I  do  not  think 
the  waters  of  Lake  Erie  will  ever  fall  mto  Lake  Ontario  without 
any  intermediate  cascade.  The  Niagara  shales  are  so  extensive  tfciat 
possibly,  at  some  future  time,  the  river  below  the  cascade  may  be  en- 
larged into  a  lake,  and  thus  the  force  of  the  falhng  water  dimi- 
nished ;  but  the  whole  process  is  so  slow  that  no  accurate  calcula- 
tions can  be  made.  The  Falls  were  probably  larger,  and  stationary 
for  a  longer  time,  at  the  "Whirlpool"  than  anywhere  else.  At  that 
point  there  was  no  division  of  the  cataract,  but  at  the  "  Devil's 
Hole"  there  are  indications  of  a  lateral  fall,  probably  similar  to  what 
is  now  called  the  American  Fall.  At  the  WhMpool,  the  rocks 
are  stiU  united  beneath  the  water,  showing  that  they  were  once 
continuous  above  its  sm'face  also. — Agassiz  on  Lake  Stiperio)\  p.  15. 

A  letter  from  Clifton  House,  Niagara  Falls,  dated  June  29,  9  P.M. 
states  : — About  half-past  1  o'clock  this  afternoon,  the  large  mass  of 
rock  known  as  Table  Rock  gave  way,  and  went  tumbling  into  the 
river  below.  The  mass  carried  away  was  about  six  rods  m  width 
and  twelve  in  length,  and  fortunately  no  one  was  injured.  Not  ten 
minutes  before  the  occm'rence  a  party  of  some  twenty  or  thirty  were 
standing  on  the  rock,  but  happily  had  just  left. 

A  later  account  says  : — The  portion  that  fell  was  from  150  to  200 
feet  long,  and  from  40  to  70  feet  broad,  making  an  irregular  semi- 
circle, the  general  conformation  of  which  is  probably  well  remem- 
bered by  those  who  have  been  on  the  spot.  It  was  the  favourite 
spot  for  observation.  The  noise  occasioned  by  the  crash  was  heard 
at  the  distance  of  three  miles,  though  many  in  the  village  on  the 
■American  side  heard  nothing  of  it. 


FIRST  GEOLOGICAL  APPEAEANCE  OP  CONIPEE^. 

CONIPEE^  (Pine  family),  are  remarkable  for  the  apparently  whorled 
arrangement  of  their  branches,  and  for  their  evergreen  leaves  :  in 
most  cases  they  form  hard  cones^  but  one  has  soft,  berry-like  fruit. 
The  seeds  are  naked,  winged,  resting  on  the  scales.  The  leaves  are 
peculiar,  the  nerves  not  being  spread,  but  often  gathered  into  com- 
pact bundles.  The  Coniferss  existed  at  a  very  early  geological 
epoch.  This  was  the  first  family  that  became  numerous  after  the 
ferns.  Their  remains  are  easily  recognised  under  the  microscope 
by  the  circular  disks  on  their  wood-cells. — Jameson's  Journal,  No.  98. 


DIbTEIBUTION  OP  GOLD. 

SiE  E.  I.  MuECHiSGN,  in  a  paper  read  to  the  Eoyal  Institution, 
"  On  the  Distribution  of  Gold  in  the  crust  and  on  the  surface  of  the 
earth,"  has  successfully  dwelt  upon  Russia  and  Siberia  as  exhibiting 
on  the  grandest  scale,  proofs  of  the  truths  of  his  axiom,  that  gold 
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ore  never  occurred  in  any  notable  quantity,  except  under  certain 
conditions,  wliich  (employing  a  useful  term  suggested  by  Mr.  Bab- 
bage).  Sir  R.  calls  "constants."  Throughout  Russia  in  Em^ope,  the 
crust  of  the  earth  being  unbroken,  and  no  igneous  rocks  having 
protruded,  the  strata  are  little  solidified,  and  are  everywhere  devoid 
of  metallic  ores  ;  but  in  the  Ural  Mountains  the  same  old  deposits, 
Silurian,  Devonian,  and  carboniferous,  being  penetrated  by  eruptive 
matter,  are  metamorphosed,  crystallized,  veined,  and  in  a  highly 
metalliferous  state;  particularly  on  their  eastern  flank,  where  eruptive 
rocks  most  abound,  including  syenitic  granite,  porphyry,  greenstone, 
serpentine,  &c.    It  was  next  shown,  that  gold  occurs  in  quantity  only 
in  the  upper  fart  of  veinstones ;  and  that  when  the  latter  are  worked 
downwards,  they  become  gradually  much  less  auriferous,  in  which 
respect  they  differ  essentially  from  argentiferous  and  all  other  metal-  ; 
liferous  veins.    This  more  or  less  superficial  development  of  gold,  - 
the  peculiar  qualities  of  the  metal  itself,  and  of  the  hard  quartz  veins  ■ 
in  which  it  is  chiefly  distributed,  explain  why  the  greater  portion  of  I 
gold  is  and  must  be  found  in  those  loose  materials  of  gravel,  shingle 
and  sand,  which  cover  the  surface  of  the  earth,  and  have  resulted  ' 
from  the  grinding  down  of  the  tops  of  former  mountains.    Besides  ? 
positive  proofs  derived  from  shafts  sunk  into  the  solid  rock,  \ 
the  diminution  of  gold  in  the  deeper  parts  of  the  veinstones  was  also  ■ 
infen^ed  from  the  fact,  that  all  the  great  lumps  or  "pepites"  of  the  ; 
metal  have  alone  been  found  in  loose  gravel  or  sand,  and  never  in 
the  soUd  rock.    A  drawing  of  the  enormous  specimen,  weighing  ■  \ 
961b.  troy,  now  in  the  Museum  at  St.  Petersburgh,  was  exhibited.  ! 
This  huge  mass  was  found  loose  in  the  bottom  of  a  gravel  pit  lying  i 
on  the  surface  of  the  rock.    This  auriferous  gravel  is  in  no  way  to  j 
be  confounded  with  detritus  formed  by  present  atmospheric  action,  \ 
but  is  the  result  of  ancient  powerful  abrasion  of  the  surface  of  the  \ 
rocks,  particularly  when  mammoths  and  other  great  extinct  animals  \ 
were  destroyed.    This  view  was  familiarly  illustrated  by  stating 
that,  if  instead  of  being  composed  of  chalk  and  flints,  the  Hertford- 
shire and  Surrey  hills  had  been  crystalline,  palaeozoic,  and  eruptive 
rocks,  the  gravel  of  Hampstead  and  Hyde  Park  would  be  the  gold- 
finding  ground  of  the  metropolis,  whilst  the  Thames  and  its  mud 
would  only  be  auriferous  where  the  river  derived  smaU  portions  of 
gold  from  its  ancient  banks.    The  vast  preponderance  of  gold  de- 
tritus in  the  northern  hemisphere,  and  the  large  proportion  of  it  in 
Siberia,  leads  to  the  surmise  that  with  the  persistence  of  the  same 
rocks  into  Russian  America  the  same  results  might  be  expected  to 
follow  ;  but  as  in  Asia  and  in  other  countries,  in  special  and  limited 
tracts  only.    In  stating  that  the  same  geological  conditions  prevailed 
in  the  Rocky  Mountains,  and  their  parallels  throughout  North  and 
South  America,  Sir  Roderick  explained  how  closely  the  Sierra-Ne- 
vada of  California  agreed  in  mineral  structure  with  the  auriferous 
rocks  of  Siberia,  and  how,  as  far  as  tlie  new  El  Dorado  had  been  laid 
open,  the  auriferous  detritus  on  the  upper  affluents  of  the  Sacra- 
mento had  proved  richer  than  any  similarly  constituted  tract  j  but 
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he  especially  cautioned  his  auditors  against  the  popular  delusion 
that  all  the  siu-rounding  region  througliout  several  degrees  of  lati- 
tude and  longitude  was  hkely  to  prove  equally  productive. 

A  strikmg  illustration  of  the  law,  that  gold  veins  prove  less  and 
less  auriferous  downward,  is  seen  in  the  mine  of  Guadalupe  y  Calno, 
at  Mexico,  where  vein- stones,  at  first  productive  in  gold,  gradually 
became  poorer,  and  in  the  deep  shafts  ere  exclusively  argentiferous. 
Such,  indeed,  had  been  the  loss  attending  deep  gold-mining,  that  it 
had  passed  into  a  proverb  with  the  Spaniards.  On  the  other  hand, 
the  auriferous  gravel  and  sand  of  the  Brazils  and  Chili  have  long 
afi'orded  good  and  profitable  results.  In  alluding  to  our  Colonies, 
Sir  Eoderick  adverted  to  his  own  opinion,  as  publicly  expressed 
some  years  ago,  that,  considering  the  natm^e  of  the  rocks  composuig 
the  frame-work  of  Australia,  as  described  by  Count  Strzelecki,  gold 
would  be  found  to  prevail  in  certain  portions  of  that  great  conti- 
nent. Such  has  proved  to  be  the  case,  and  Sir  Roderick  has  received 
specimens  of  the  metal  in  quartz  rock,  from  the  Blue  Mountain, 
north  of  Sydney.  In  the  ridges  nortli  of  Adelaide,  where  so  much  fine 
copper  has  been  worked  out,  gold  also  has  recently  been  pretty 
plentifully  discovered  in  the  detritus  and  gravel,  over  upwards  of 
300  square  miles,  particularly  by  Mr.  John  Phillips,  an  enterprising 
Cornish  miner. 

The  statistical  portion  of  this  vast  subject  was  incidentally  touched 
upon  :  California  had  produced  little  more  than  one  million  and  a 
half  sterling  per  annum,  notwithstanding  the  exertions  of  a  most 
spu'ited  and  adventm'ous  people.  It  was  also  stated  as  a  very  general 
rule  in  mining,  that  the  richer  a  vein  is,  the  less  is  it  likely  that  the 
ore  will  be  diffused  throughout  a  large  mass  of  rock  ;  and  this  was 
assigned  as  another  reason  for  the  inference,  that  in  California,  as  in 
other  parts  of  America,  the  great  per-centage  of  gold  will  be  con- 
fined to  a  few  spots  only.  Bussia  had  of  late  years  exceeded  three 
millions  and  a  half  sterling  per  annum,  which  was  more  than  the 
half  of  the  whole  produce  of  the  world.  As  even  this  great  Siberian 
increase,  which  came  suddenly  upon  us  a  few  years  ago,  has  pro- 
duced no  sensible  change  in  the  relative  value  of  gold  ;  so  it  was 
inferred  that  the  extra  production  of  a  peculiarly  rich  spot  or  two 
of  gold  surface-stujf  in  North  America,  valuable  as  it  now  really  is, 
was  not  at  all  likely  to  interfere  with  standards  of  value  fixed  after 
the  experience  of  so  many  ages ;  for  the  shower  of  gold  found  at 
particular  spots  upon  the  surface  must  all  be  exhausted  in  a  given 
and  probably  no  distant  time ;  whilst  silver  mines  in  the  solid  rock 
would  seem  to  have  scarcely  any  known  limits  to  their  productive 
capacity  when  the  superior  science  of  man  becomes  fully  applied  to 
them. 

In  conclusion,  Sir  Roderick  repeated  that  it  is  essentially  from 
the  broken  materials  of  the  tops  of  the  older  and  crystalline  rocks 
of  both  the  Old  and  New  World  that  all  great  quantities  of  gold 
have  been  derived ;  and  he  specially  adverted  to  the  vast  difiiculties 
which  man  would  have  to  encounter  in  the  extraction  and  separation 
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of  the  precious  metal,  if  it  had  not  been  providentially  spread  out 
for  his  use  in  great  heaps,  resulting  from  powerful  attrition  under 
water  in  former  ages. 

Specimens  of  gold  ore  from  various  parts  of  the  world  were  exhi- 
bited, including  many  from  California ;  among  w^iich  was  a  fine 
lump  with  quartz  rock  acquired  by  the  Eight  Hon.  Edward  Ellice 
about  thirty  years  ago.  The  illustrative  specimens  furnished  for  the 
occasion  by  Mr.  Tennant  were  also  commented  on. 


SURFACE  GOLD. 

At  the  late  Meeting  of  the  American  Association  for  the  Advance- 
ment of  Science,  the  following  statement,  made  by  Professors  Rogers 
and  Johnson,  has  its  value  from  its  practical  importance.  They 
took  occasion  to  call  attention  to  the  fact,  that  the  anticipations 
excited  by  the  discovery  of  gold  on  the  sui'face  are  seldom  fully 
realized.  At  the  surface,  meteoric  influences  have,  in  most  cases, 
been  at  work,  and  have  effected  such  a  decomposition  and  segrega- 
tion that  there  the  gold  is  easily  obtained  ;  but  as  we  proceed  lower 
down,  beyond  the  influence  of  the  air,  v/e  find  the  gold  so  closely 
connected  with  other  minerals  that  its  separation  is  a  very  difficult 
process,  only  eflected  after  much  expense  and  labour.  In  explana- 
tion of  these  views,  it  was  stated  tliat  at  Gold  Hill  the  toll  at  the 
mill  for  grinding  is,  for  surface  ore,  20  cents, — for  that  obtamed  lower 
down,  30  cents  the  bushel.  It  is  found,  however,  that  if,  after  the 
ore  has  once  been  operated  on,  and  all  the  gold  possible  extracted, 
it  is  exposed  for  a  few  months  to  atmospheric  influences,  you  can 
then  obtain  as  much  gold  from  a  bushel  of  ore  as  at  first. 

GOLD  EROM  CALIFORNIA. 

Mr.  Walls  has  exhibited  to  the  Society  of  Arts,  a  lump  of  Grold 
from  California,  weighing  almost  7  pounds.  At  the  same  time 
were  exliibited  some  specimens  by  Mr.  Tennant,  who  stated  that 
Mr.  Walls's  lump  was  evidently  a  water- worn  fragment.  The  gold 
is  usually  found  in  small  grains,  which  are  obtained  by  washing  the 
alluvial  soil.  He  also  exhibited  a  specimen  of  gold  which,  at  the 
time  he  had  purchased  it  (about  two  months  before),  was  the  finest 
specimen  of  pure  native  gold  he  had  seen  :  it  contained  92  per  cent, 
of  pure  metal.  It  had  attached  to  it  some  of  the  alluvial  soil,  in 
which  it  was  supposed  that  one  or  two  small  diamonds  might  be 
detected.  Mr.  Tennant  was  anxious  to  decide  this  point,  as  he  had 
stated  to  the  Society  of  Arts,  in  1849,  that  diamonds  and  other 
precious  stones  might  be  found  in  the  gold  districts  of  California ; 
and  that  such  gems  are  boing^  thrown  aside,  although  the  refuse 
diamonds  sold  to  the  lapidary  to  be  broken  up  are  worth  £50 
per  ounce,  while  gold  is  not  worth  more  than  £31.  15s.  He  had 
not,  however,  been  able  to  discover  any  diamond  ;  but,  on  examin- 
ing the  soil  with  a  microscope,  he  had  detected  some  small  crystals 
of  garnet,  two  grains  of  platinum,  and  several]  of  quartz,  &c.  In 
looking  over  a  quantity  of  other  specimens  he  had  found  quartz  in 
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great  abundance,  and  it  had  evidently  formed  the  original  matrix  of 
the  gold.  He  next  called  attention  to  the  fact,  that  gold  is  not 
generally  found  in  the  position  in  which  it  was  originally  deposited.* 


GOLD  FEOM  JAMAICA. 

'  A  LAEGE  lump  of  auriferous  rock  or  stone  has  been  received  from 
the  neighbourhood  of  Annatto  Bay,  Jamaica.  Split  open,  it 
appears  almost  one  compact  mass  of  gold  and  silver,  the  pure  silver 
ore  lying  in  small  lumps  thickly  interspersed  with  gold  particles. 
This  lump  will  yield  about  70  per  cent,  of  the  precious  metals. 
This  is  considerably  richer  than  many  of  the  Californian  specimens. 
— Standard. 


GOLD  IN  WICKLOW. 

Me.  W.  Mallet  has  examined  the  Native  Grold  found  in  the 
beds  of  some  of  the  Wicklow  streams,  and  finds  the  mineral  here 
in  its  most  beautiful  form.  It  possesses  the  true  golden  colour 
and  metalhc  lustre  which  characterize  the  metal,  and,  owing  to 
the  attrition  to  which  it  has  been  subjected,  generally  presents  a 
beautifully  brilliant  surface.  It  occurs  in  grains  of  all  sizes,  from 
the  smallest  spangle  up  to  a  mass  weighing  twenty- two  ounces,  the 
largest  hitherto  found.  The  specific  gravity  of  some  small  grains 
Mr.  Mallet  found  to  be  16.342.  The  analysis  of  these  grains 
gave— gold,  92.32;  silver,  6.17;  iron,  .78;  total,  99.27.  This 
is  equivalent  (neglecting  the  iron)  to  8^  atoms  of  gold  and  1 
of  silver. — See  Fkilosopkical  Magazine^  No.  249. 


silvee  lode  in  deyon. 
A  TEEY  valuable  Silver  Lode  has  been  discovered  on  Ell  Bridge 
Estate,  the  property  of  Mr.  W.  Wymond,  in  the  parish  of  Landulph, 
about  four  miles  from  Saltash,  on  the  direct  Callington  road.  Ap- 
plications have  been  repeatedly  made  for  the  last  twenty  years  for  a 
grant  of  the  sett ;  which,  however,  could  not  be  obtained  till  about 
a  fortnight  since,  the  proprietor  not  believing  his  estate  contained 
any  mineral,  and  supposing  that  his  land  would  be  broken  up  to  no 
purpose.  Operations  were  lately  commenced,  and  when  only  three 
feet  from  the  surface,  a  valuable  lode  of  silver-lead  ore  was  opened 
on,  showing  that  the  opinions  of  the  practical  miners  were  correct. 
The  ore  taken  from  it,  having  been  carefully  assayed,  produced  10 
in  20  for  lead,  and  200  ounces  of  silver  in  the  ton  of  ore.  The 
*  In  the  Pacific  News  has  appeared  the  following"  miraculous  report  of  a 
party  of  emigrant  gold-seekers,  who  pushed  on  about  230  miles  from  the 
Pueblo  : — "  Here  among  the  eastern  spurs  of  the  Sierra  Nevada,  they  found 
gold  and  silver  too,  in  such  quantities  as  they  had  not  dreamt  of— a  perfect 
mountain  of  rocks  with  silver  and  gold  mingled,  and  commingled  in  solid 
masses,  weighing  from  one  to  many  tons.  The  quartz  proved  to  be  exceed- 
ingly hard,  to  such  a  degree,  that  during  their  short  stay,  all  the  implements 
made  for  this  particular  purpose  before  starting  were  completely  worn  out 
in  the  operation  of  drilling  and  blasting.  The  strangest  part  of  the  whole 
discovery  is  yet  to  be  told.  These  large  boulders  of  gold,  silver,  and  quartz 
have  the  gold  in  the  south  end,  and  the  silver  in  the  north  end.  No  excep- 
tions were  found  in  their  examinations,  the  silver  being  the  more  abundant 
of  the  two." 
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shaft  has  since  been  snnk  about  four  fathoms,  where  the  lode  is  four 
feet  big,  and  the  ore  found  to  be  of  much  greater  richness.  This  is 
one  of  the  richest  lodes  ever  seen  in  this  locality  so  near  the  surface. 
— Flymouih  Guardian. 


ON  INFUSOEIAL  DEPOSITS  ON  THE  EIVEE  CHUTES  IN  OEEGON.  BY 
M.  EHEENBEEG. 

Eheenbeeg  first  draws  attention  to  the  results  of  his  former  re- 
searches, that  the  Rocky  Mountains  are  a  more  powerful  barrier  be- 
tween the  two  sides  of  America,  than  the  Pacific  Ocean  between 
America  and  China  ;  the  infusorial  forms  of  Oregon  and  California 
being  wholly  different  from  those  on  the  east  side  of  the  mountains, 
while  they  are  partly  identical  with  Siberian  species.  This  fact  is 
confirmed  by  his  examinations  of  the  earth  from  the  gold  region  of 
California,  and  from  the  Chutes  river  of  Oregon,  obtained  by  Fre- 
mont. The  latter  deposit  is  situated  at  an  elevation  of  700  to  800 
feet,  and  constitutes  a  bed  500  feet  thick  of  porcelain  clay.  It  is 
overlaid  by  a  layer  of  basalt  100  feet  tliick. 

Professor  Bailey,  who  examined  this  material  for  Fremont,  re- 
ported that  it  consisted  of  fresh-water  infusoria  ;  and  many  species 
were  distinguished.  Ehrenberg,  on  farther  investigation,  has  made 
out  seventy-two  species  of  Polygastrica  with  siliceous  shells,  sixteen 
species  of  Phytolithuriens,  and  three  of  crystalline  forms.  The  more 
prevalent  species  are  Discoplea  oregonica^  Gallio7ieUa  granulata^  G. 
crenata,  Eimotia  Westermanni^  Cocconema  asperum^  &c.  The  Discoplea 
and-  RapJinneis  orpgonica  are  the  only  two  species  characteristic  of  the 
locality.  The  beds  are  more  recent  than  those  of  the  Klakamus 
river,  a  few  miles  from  the  Falls  of  the  Willammet. —  {^American 
Journal  of  Science  and  Arts^  vol.  ix.,  No.  25,  Second  Series.) 

the  dinoenis. 

Peoeessoe  Owen  has  read  to  the  Zoological  Society  a  paper  "  On 
Dinornis  :  Part  Y.,  on  the  Cranium  of  the  large  species  called  Gi- 
ganteus  and  Ingens.'  *  He  commenced  by  referring  to  a  former 
memoir,  in  which  four  generic  types  of  structure  had  been  deter- 
mined in  fossil  crania  of  bhds  from  New  Zealand, — viz.  Nestor, 
Notornis,  Palapteryx,  and  Dinornis  proper ;  and  proceeded  to  de- 
scribe an  additional  scries  of  fossil  skulls  obtained  by  Governor  Sir 
George  Grey  from  a  cave  in  the  district  which  lies  between  the  River 
"Waikato  and  Mount  Tongariro,  in  the  North  Island.  The  most  re- 
markable of  these  specimens  was  an  almost  entire  skull,  measuring 
eight  inches  in  length  and  five  inches  across  the  broadest  part  of  the 
cranium  ;  which  in  the  extent  of  tlie  ossified  part  of  the  mandible 
and  its  downward  curvature  resembled  the  smaller  skull  described 
in  a  former  memoir,  and  there  referred  to  Dinornis.  In  the  struc- 
ture of  the  occiput  and  base  of  the  cranium  this  large  skull  more 
resembled  the  characters  of  that  ascribed  to  Palapteryx.  The  indi- 
cations of  the  muscular  attachments,  and  the  form  and  size  of  the 
massive  beak,  bespoke  the  great  power  and  force  with  wliich  it  had 
*  For  No.  IV.  see  page  238  or  the  present  vohime. 
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been  habitually  applied  in  the  living  bird.  Its  anatomical  charac- 
ters were  minutely  detailed.  Comparisons  of  the  area  of  the  occi- 
pital foramen  for  the  transmission  of  the  spinal  marrow  with  that  of 
the  spinal  canal  in  different  vertebrge  were  made,  with  a  view  of 
determining  the  species  to  which  the  cranium  m  question  might  be- 
long ;  and  the  peculiar  contraction  of  the  spinal  canal  in  the  vertebrge 
of  Dinornis,  as  compared  with  that  in  the  ostrich,  was  pointed  out. 
The  inference  deduced  was,  that  the  cranium,  notwithstanding  its 
great  size,  belonged  probably  to  the  species  called  Palapteryx  ingens, 
which  was  the  second  in  point  of  size.  A  mutilated  cranium  of  a 
much  younger  bird,  showing  all  the  sutures,  but  of  nearly  equal  size 
with  the  skull  first  described,  might  belong  to  tlie  Dinornis  yigan- 
tens.  Two  crania  referable  to  two  distinct  species  of  smaller  birds 
of  Palapteryx  were  described,  and  sections  of  the  cranium  were 
shown  to  demonstrate  the  form  and  character  of  the  brain.  In  the 
collection  transmitted  by  Governor  Grrey,  Prof.  Owen  had,  for  the 
first  time,  recognized  a  portion  of  a  diminutive  wing-bone,  similar, 
in  the  absence  of  the  usual  processes  for  the  muscles  of  flight,  to  that 
in  the  Apteryx,  and  confirmatory  both  by  this  character  and  its  ex- 
treme rarity,  contrasted  with  the  abundance  of  vertebrae  and  leg- 
bones  that  had  been  transmitted,  of  the  inference  as  to  the  rudi- 
mental  condition  of  the  wings  in  the  Dinornis  and  Palapteryx.  The 
memoir  concluded  with  a  description  of  a  cranium  of  the  Notornis, 
more  perfect  tlian  that  fragmentary  one  on  which  the  affinities  of 
that  bird  to  the  Hallidee  or  Coot  tribe  had  originally  been  founded, 
and  its  generic  distinction  from  Porphyrio  established.  The  speci- 
men exhibited  confirmed  the  accuracy  of  the  conjectural  restorations 
in  the  figure  of  1  lie  original  specimen  in  a  former  volume  of  the 
"  Transactions  of  the  Zoological  Society." 


POSSIL  CEOCODILIA  OF  ENGLAIfD. 

Our  fossil  evidences  supply  us  with  ample  materials  for  a  most 
strange  picture  of  the  animal  life  of  ancient  Britain,  and  what  adds 
to  the  singularity  and  interest  of  the  restored  tableau  vivant,  is  the 
fact,  that  it  could  not  now  be  pre-  sented  in  any  part  of  the  world. 
The  same  forms  of  crocodilian  reptile,  it  is  true,  still  exist,  but  the 
habitats  of  the  Gavial  and  the  Alligator  are  wide  asunder,  thousands 
of  miles  of  land  and  ocean  intervening  :  one  is  peculiar  to  the  tropical 
rivers  of  continental  Asia,  the  other  is  restricted  to  the  warmer  lati- 
tudes of  IN'orth  and  South  America ;  both  forms  are  excluded  from 
Africa,  in  the  rivers  of  which  continent  true  crocodiles  alone  are  found. 
Not  one  representative  of  the  crocodilian  order  naturally  exists  in 
any  part  of  Europe  ;  yet  every  form  of  the  order  once  flourished  in 
close  proximity  to  each  other  in  a  territory  which  now  forms  part  of 
England. — Professor  OwerHs  History  of  British  Fossil  Ueptlles^  Part  iii. 


THE  MASTODON. 

Thebe  has  been  read  to  the  Geological  Society,  a  "  Notice  of  the 
Discovery  of  a  nearly  perfect  Skeleton  of  the  Mastodon  angustidens^ 
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near  Asti,  in  Piedmont,"  in  a  letter  to  Sir  E.  I.  Murchison,  from 
Prof.  Eugene  Sismonda,  These  remains  occurred  about  six  leagues 
from  Turin,  in  a  bed  of  plastic  clay  containing  freshwater  shells,  and 
covered  with  sand.  Many  of  the  bones  were  much  decayed ;  but 
the  skeleton,  preserved  in  the  Royal  Museum  of  Turin,  is  perhaps 
the  most  perfect  hitherto  found  in  Europe. 


VESUVIUS. 

The  Naples  Correspondent  of  the  Aihen(p.um^  No.  1175,  May  4, 
writes  : — *'  A  recent  visit  to  Yesuvius  enables  me  to  give  you  a  pre- 
cise account  of  its  present  state  and  form.  The  old  cone  is  almost 
broken  up,  and  has  assumed  a  new  shape.  To  give  even  a  faint  idea 
of  it  to  those  who  have  not  visited  the  mountains,  I  must  enter  into 
some  details  as  to  its  former  appearance.  Previously  to  the  last 
eruption,  the  cone  rose  from  tke  centre  of  the  mountain  ;  forming, 
— if  I  may  be  allowed  so  to  express  it, — a  valley  separating  its  inner 
or  main  cone,  and  rising  to  the  height  of  some  60  or  70  feet.  This 
inner  cone  was  exceedingly  difficult  to  ascend ;  being  composed  of 
loose  ashes,  which  gave  way  at  every  step.  The  apex  might  have 
been  about  three  miles  in  circumference,  having  a  descent  within  of 
about  100  feet,  which  persons  could  accomplish  with  slight  difficulty, 
and  perhaps  there  were  200  feet  more  thence  to  the  bottom.  In 
February,  the  eruption  took  place  on  the  S.E.  side  of  this  cone ; 
breaking  out  in  the  so-termed  valley,  and  extending  into  the  wall  of 
the  cone, — at  the  same  time  by  its  action  destroying  the  outer  cone 
to  a  considerable  extent.  The  apex  of  the  new  cone  is  irregular, 
and  about  two  miles  in  circumference,  having  on  the  walls  beautifully 
variegated  lines  of  green,  yellow,  orange,  and  brown  :  and  judging 
from  the  time  which  intervenes  between  the  heavings,  the  gaspings 
of  the  mountains,  or  the  volumes  of  steam  emitted,  calculiating  by 
the  minute  hand,  the  depth  cannot  be  greater  than  300  feet.  On 
its  northern  side  a  mound  has  been  thrown  up,  rising  to  the  height 
of  40  feet.  The  old  cone  on  its  S.E.  side  is  nearly  levelled  with  the 
original  valley,  and  the  other  parts  of  the  wall  have  decreased  in 
height  irregularly  and  gradually  to  the  point  which  joins  the  newly- 
formed  cone.  The  descent  is  now  easily  gained,  and  does  not  exceed 
150  feet." 


EAETHQUAKE  in  ANATOLIA. 

On  the  night  of  the  19th  of  April,  1850,  at  half-past  eleven,  p.m., 
a  shock  of  considerable  violence  occurred  at  Brussa,  Anatolia,  lasting 
from  eight  to  ten  seconds.  The  oscillation  seemed  to  proceed  from 
south  or  south-west.  This  was  followed  by  two  other  shocks  during 
the  night,  and  by  four  others  at  intervals  up  to  the  21st,  all  compa- 
ratively slight.  The  same  Earthquakes  were  felt  throughout  the 
country  as  far  as  Kiutahiyah,  particularly  at  Muhalitsch,  at  Lubat, 
on  the  Lake  Apollonia,  and  at  Kirmasli,  on  the  south  side  of  the 
lake  ;  at  which  latter  place  there  was  a  temporary  gush  of  water 
and  sand  from  an  opening  in  the  earth.    It  was  noticed  that  the 
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strongest  shocks  followed  shortly  after  heavy  storms  of  hail ;  and 
also  that  at  Tehekerghe  a  momentary  stoppage  of  the  mineral 
streams  accompanied  the  earthquake. — Communicated  to  the  Geolo- 
gical Society. 


GEOLOGICAL  SUEYET. 

We  find  the  folio wmg  Report  of  the  progress  of  the  Greological 
Survey  of  the  United  Kingdom  (signed  by  Sir  H.  De  la  Beche)  in 
the  Parhamentary  Papers  on  the  Estimates  in  Connection  with 
Science  and  Education.  "  This  service  has  considerably  advanced 
during  the  year.  Denbighsliire,  which  includes  the  continuation  of 
the  Oswestry  and  Wrexham  coal  field,  is  completed.  The  examina- 
tion of  Carnarvonshire  is  terminated,  with  the  exception  of  a  small 
portion  of  the  mountain  district,  the  early  snows  on  which  pre- 
vented its  final  survey.  The  island  of  Anglesey,  including  its  mines, 
is  nearly  finished.  Flintshire,  with  its  coal  field  and  extensive 
metalliferous  districts,  together  with  the  western  portion  of  Cheshire, 
is  sm-veyed.  The  Staffordshire  coal  field,  with  its  adjoining  country, 
is  very  far  advanced.  Dorsetshire  is  very  nearly  completed,  and  a 
large  part  of  Hampshire  has  been  examined.  The  maps  of  these 
districts,  and  others  ready  towards  the  close  of  last  year,  the  whole 

'    closing  an  area  of  about  5,350  square  miles,  are  now  in  course  of 

I    pubUcation,  and  will  shortly  be  accompanied  by  numerous  illustra- 

;  tive  sections.  In  Ireland,  the  counties  of  Carlo w  and  Kildare  have 
been  completed,  and  maps  of  them  published.  The  county  of 
Dublin  has  been  surveyed,  and  the  map  of  it  is  now  in  the  hands  of 

'  the  engraver.  The  examination  of  the  county  of  Wexford  is  nearly 
finished,  and  will  shortly  be  ready  for  publication.    The  collection 

I  of  soils  and  subsoils  of  the  country  surveyed,  accompanied  by  infor- 
mation regarding  them,  has  progressed  as  heretofore,  and  194  spe- 
cimens from  difi^erent  localities  have  been  forwarded  to  the  Museum 
of  Irish  Industry,  Dubhn,  for  analysis.  In  connection  with  the 
Geological  Survey  of  the  United  Kingdom,  the  organic  remains 
obtained  during  its  progress  have  been  extensively  examined  and 
classified  for  pubhc  inspection,  and  about  23,200  specimens  have 
been  thus  treated  during  the  year.  Numerous  donations  have  been 
received  from  geologists  desirous  of  promoting  the  progress  of  the 
Survey.  Whole  collections  have  been  thus  presented :  such  as  a 
series  of  Devonian  fossds,  by  Mr.  R.  A.  C.  Austen ;  of  organic  re- 

I  mains  from  Folkestone,  by  Mr.  C.  Clarke  ;  from  the  chalk  and 
London  clay,  by  Mr.  Wetherell ;  from  the  Isle  of  Man,  by  the  Pev. 
J.  Cumming  ;  and  from  various  parts  of  the  kingdom,  by  Mr. 
Weaver.    Two  decades  of  figures  of  selected  fossils,  with  their  de- 

^  scriptions,  have  been  pubhshed,  and  others  are  nearly  ready." — 

\  Athenceum, 
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SPLENDID  METEOE. 

On  the  night  of  Fehruary  11th,  1850,  a  magnificent  Meteor  was 
seen  all  over  England  ;  and  its  apj^earance  recorded  by  many  ob- 
servers. Forty-five  accounts  have  been  communicared  to  the  Phi- 
losophical Magazine,  Nos.  242  and  243,  by  Mr.  James  Grlaisher, 
F.E.S.,  of  the  Royal  Observatory,  G-reenwich.  From  these  we 
select  the  folio wmg : — 

Royal  Observatory^  Greenwich,  The  following  observations  were  made  by 
the  Astronomer-Royal  :— 

On  the  nio:ht  of  Monday,  February  11th,  I  was  standing  in  the  Computing 
Room,  at  a  distance  of  about  4  feet  6  inches  from  the  western  wall  of  the 
room,  and  3  feet  4  inches  from  the  pier  between  the  central  and  western 
windows  on  the  north  side  of  the  room,  with  my  eyes  glancing  downwards 
to  some  papers  on  the  table  (I  think  my  lamp  was  in  the  window-seat  of  the 
west  window),  when  m.y  attention  was  attracted  to  a  general  light  of  strong 
yellow  colour  upon  that  part  of  the  sky  which  was  seen  through  the  western 
window.  I  raised  my  eyes  and  saw  the  sky  most  fully  illuminated;  the  form 
of  the  north-east  dome  and  the  walls  near  it  (which  had  been  invisible  before 
and  were  totally  invisible  afterwards,  from  the  room,  while  my  lamp  was  in 
it)  were  brought  out  not  only  distinctly  but  conspicuously,  I  think  as  well  as 
if  a  large  moon  had  been  behind  the  dome  ;  but  the  colour  of  the  light  was  so 
different  as  to  make  comparison  difficult.  In  an  instant  there  came  in  the 
direction  from  W.S.W.  to  E.N.E  a  brilliant  body  like  a  Congreve  rocket,  fol- 
lowed by  two  others  close  behind  it  (I  cannot  assert  that  there  were  not  more 
than  two)  in  the  same  path.  The  direction  of  their  path  was  nearly  horizon- 
tal, but  slightly  rising,  I  think.  The  height  above  the  top  of  the  dome  was 
nearly  equal  to  the  semidiameter  of  the  dome,  J  think  rather  less. 

I  think  that  the  meteor  passed  my  field  at  the  western  window  in  less  than 
P*5  ;  and  I  saw  nothing  of  it  at  the  central  window.  All  was  very  thickly 
dark  as  before.  My  first  impression  was  that  it  was  a  recket ;  on  a  moment's 
consideration  I  saw  that  it  was  impossible  that  a  rocket  could  have  such  a 
nearly  horizontal  course  except  fired  from  the  leads  of  my  own  house,  i 
then  looked  at  my  watch,  and,  allowing  as  well  as  I  could  for  the  few  seconds 
past,  the  watch  time  was  10^  42""  10^  By  a  comparison  with  the  ball  clock 
made  immediately  afterwards,  the  watch  was  42^  fast  on  Greenwich  mean 
solar  time. 

On  going  into  the  open  air,  I  found  that  that  part  of  the  sky,  and  the  north 
generally  to  the  heigiit  of  30*^  or  40,  was  starlight,  and  that  there  were  stairs 
visible  over  head,  but  the  south  was  clouded. 

From  careful  measurements  afterwards,  and  calculation,  its  elevation  at 
this  part  of  its  path  was  nearly  14^  53',  and  its  azimuth  19°  west  of  north. 

From  Hull,  by  William  Lawton,  Esq. 

"The  meteor  appeared  at  20  mi  utes  to  eleven  o'clock;  and  when  I  first 
saw  it  (which  was  not  at  the  moment  of  its  first  appearance),  it  was  5^  N.E.  of 
Sirius,  advancing  to  the  E.S-E  in  the  direction  of  the  stars  ^  and  15  Argiis, 
near  which  it  exploded  at  an  altitude  of  12°,  and  at  about  15«>  west  of  the 
meridian. 

"  Its  light  was  intense  and  dazzling  in  the  extreme,  and  created  in  my  mind 
the  impression  of  being  a  body  in  course  of  explosion  throughout  its  whole 
course  ;  its  size  seemed  to  be  about  half  the  diameter  of  the  moon. 

"  1  noted  the  time  and  its  path  immediately  after  its  disappearance,  and 
with  all  the  care  the  circumstances  would  permit,  with  the  view  of  enablmg 
myself  and  others  to  ascertain  the  length  of  its  path  and  distance  from  the 
earth  at  the  time  of  bursting. 

"  1  heard  no  report  or  noise  of  any  kind.  There  was  a  slight  tinge  of  blue 
in  its  light,  which  far  exceeded  that  of  the  full  moon." 

The  position  of  the  meteor  at  the  time  of  explosion,  being  near  15  Arg<\s, 
is;well  marked ;  at  the  time  of  observation  the  star  was  near  the  meridian, 
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and  was  ll©  high  at  Hull ;  therefore  12",  as  stated  above,  must  be  very  near 
the  truth. 

From  Rugby,  bv  th^  Rev.  H.  Hiofhton,  M.A.  :— 

1.  Time.  The  school  clock  struck  10*^  45™  immediately  after  the  explosion 
was  heard.    I  suspect  it  was  a  few  minutes  fast  by  Greenwich  time. 

2.  The  lisfht  quite  obscured  the  g-as-li^ht.  Some  say  they  could  have  read 
the  smallest  print  by  it.  Some  compare  it  to  a  stron^^  sun-light.  All  speak 
of  its  similarity  to  the  electric  liijht  in  colour  and  vividness. 

3.  Direction.  From  W.  to  E.,  at  an  atigle  of  about  20°  below  the  zenith,  or 
70«'  about  the  southern  horizon.  It  exploded  so  soon  after  reaching  the 
zenith,  that  the  fragments  are  described  as  appearing  to  fall  a  few  yards  olf. 

4.  Duration  of  the  light,  at  least  50  seconds. 

5.  the  explosion  was  like  that  of  a  rocket ;  and  fragments  are  described  as 
being  seen  falling,  thou2:h  not  luminous. 

6.  The  point  of  the  explosion  was  nearly  dueS.E.*  (reckoning  the  magnetic 
and  not  the  true  meridian),  and  at  an  angle  of  about  '2Q^  from  the  horizon  ; 
so  that  it  must  have  been  at  a  very  considerable  distance  from  Ruofby. 

7.  The  distance  of  time  between  the  explosion  and  the  detonation  was  at 
least  90  seconds,  and  probably  between  90  seconds  and  100  seconds. 

The  point  of  explosion  was  nearly  due  magnetic  S.E  ;  the  south  end  of 
needle  standing  at  0°,  the  reading  of  the  circle  where  it  is  cut  by  the  line 
joining  the  eye  ;  centre  of  compass  and  the  point  of  explosion  of  meteor  is 
45°  or  135°  from  the  west  end  of  needle.  The  points  observed  by  three  obser- 
vers are  so  plain  and  well-detined,  that  there  is  no  room  for  more  than  a  few 
degrees  of  error. 

Having  detailed  the  several  accounts  received,  Mr.  Grlaisher  pro- 
ceeds to  discuss  them,  with  the  view  of  determining  the  distance, 
path,  velocity,  &c.  of  the  Meteor.  We  have  only  space  to  quote  Mr. 
Glaisher's  conclusion : 

"  After  the  explosion,  the  luminous  bodies  were  seen  till  they  were 
within  10  miles  of  the  earth.  The  report  accompanying  the  explo- 
sion was  so  great,  that  I  am  inclined  to  believe  that  the  substance  of 
the  meteor  was  of  a  firm  texture,  broken  into  many  pieces  by  the 
extraordinary  expansion  of  an  elastic  fluid  ;  if  so,  its  particles  would 
fly  off  in  all  directions ;  some  would  describe  parabolic  curves,  as 
mentioned  by  the  Rev.  C.  J.  Groodhart ;  some  would  continue  to 
move  with  accelerated  force  in  the  same  direction,  and  some  would 
fall  vertically.  It  seems  probable  that  some  parts  of  this  body  may 
have  reached  the  ground  within  a  few  miles  round  Biggleswade.  It 
seems  certain  that  this  meteor  must  have  come  from  the  regions  of 
space  far  beyond  the  influence  of  our  vapours  ;  and  this  fact,  toge- 
ther with  its  extreme  velocity,  and  the  intensity  of  the  light,  are  cir- 
cumstances more  conformable  to  a  sohd  than  to  a  gaseous  sub- 
stance. The  original  accounts  will  be  preserved  in  the  Archives  of 
the  Royal  Observatory,  Greenwich." 


AEROLITES. 

A  LETTER  from  elerbah,  dated  Jan.  25,  1850,  records,  about  two 
months  previously,  the  Fall  of  a  Shower  of  Aerolites,  with  a  bril- 
Hant  stream  of  light  accompanying  them,  and  which  extended  from 
Tunis  to  Tripoli,  some  of  the  stones  falhng  in  the  latter  city.  The 
alarm  was  very  great  in  Tunis,  and  several  Jew^s  and  Moors  imme- 

*  The  variation  of  the  compass  at  Rugby  is23«>  15' ;  therefore  the  azimuth 
was  68»  15'  E.  of  S. 
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diately  fled  to  the  British  Consulate,  as  the  common  refuge  from 
every  kind  of  evil  and  danger.  The  fall  of  these  aerolites  was  fol- 
lowed by  the  severest  or  coldest  winter  which  the  inhabitants  of 
Tunis  and  Tripoh  have  experienced  for  many  years. 


DESTRUCTIVE  STORM  IN  DUBLIN. 

The  Rev.  D.  Lloyd  has  communicated  to  the  E-oyal  Irish  Aca- 
demy, some  observations  on  a  destructive  Storm  in  Dublin,  on  April 
18,  i850. 

.  The  first  indications  of  the  approach  of  the  storm  were  observed 
soon  after  three  o'clock  p.m.  Massive  cumuli  were  seen  forming  in 
the  south-western  portion  of  the  sky.  About  half-past  three  o'clock 
it  burst  forth.  The  flashes  of  lightning  (generally  forked)  suc- 
ceeded one  another  with  rapidity,  and  at  length  the  roar  of  the 
thunder  seemed  continuous.  Some  persons  who  observed  the  phe- 
nomenon from  a  distance  were  able  to  distinguish  the  two  strata  of 
oppositely  electrical  clouds,  and  to  see  the  electrical  discharges  pass- 
ing between  them.  Shortly  before  four  o'clock  the  rain  commenced  ; 
this  was  followed  almost  immediately  by  discharges  of  hail,  and  at 
four  P.M.  the  terrific  tornado,  which  was  the  grand  and  peculiar  fea- 
ture of  this  storm. 

This  gale,  which  appears  to  have  been  a  true  whirlwind,  first 
sprang  up  from  the  S.E.,  driving  the  hail  before  it  impetuously.  It 
then  suddenly,  and  apparently  in  an  instant,  shifted  to  the  point  of 
the  compass  diametrically  opposite,  and  blew  with  increased  vio- 
lence from  the  N.W.  The  noise  about  this  time  of  the  shifting  of 
the  wind  was  terrific,  and  arose  (as  is  conjectm^ed  respecting  similar 
tropical  phenomena)  from  the  confused  conflict  of  hail  in  the  air. 
The  size  of  the  hailstones,  as  well  as  the  vehemence  of  the  gale,  ap- 
peared to  be  greater  during  the  second  phase  of  the  storm  than  in 
the  first.  These  masses,  many  of  which  were  as  large  as  a  pigeon's 
egg,  were  formed  of  a  nucleus  of  snow  or  sleet,  surrounded  by  trans- 
parent ice  ;  and  this  again  was  succeeded  by  an  opake  white  layer, 
followed  by  a  second  coating  of  ice  :  in  some  of  them  Dr*  Llo^-d 
counted  five  alternations.  In  less  than  ten  minutes  the  tornado 
had  passed.  The  wind  returned  to  a  gentle  breeze  from  the  S.W. : 
and  the  weather  became  beautiful. 


A  BLACK  shower. 

A  letter  from  Bidwick  Rectory,  Northampton,  dated  July  23, 
1850,  records  a  shower  of  hail,  as  large  as  marbles,  and  many  of  them 
the  size  of  walnuts.  On  the  day  following  St.  S within,  Tuesday, 
July  16th,  a  sort  of  rumbling,  as  of  waggons,  was  heard  for  upwards 
of  an  hour  without  ceasing,  in  an  easterly  direction.  On  Friday, 
there  fell  a  great  shower  of  black  rain,  about  three  or  four  o'clock, 
rendering  quite  black  clothes  on  the  hedges  and  those  spread  on  the 
grass  to  dry  ;  also  rendering  water  caught  in  tubs  and  vessels  from 
the  church  leads,  and  from  slated  and  tiled  houses,  almost  the  co- 
lour of  ink.    This  black  shower  came  down  from  one  particular 
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cloud,  for  the  rain  in  the  morning  was  perfectly  clear  and  fit  for 
washing  purposes ;  but  the  rain  that  fell  between  three  and  four 
o'clock  was  perfectly  black,  and  caused  a  black-lead  froth. 

A  SHIP  SUNK  BY  A  WATEKSPOUT. 

A  FEAREUL  accident  has  recently  happened  to  the  Maltese  brig 
Larly  Flora^  which  vessel  left  Malta,  on  the  14th  of  October,  for 
Leghorn.  On  the  same  day,  about  nine  p.m.,  when  about  thirty 
miles  to  the  west  of  Gozo,  she  was  struck  by  a  waterspout,  and  im- 
mediately foundered.  One  man  alone  was  saved  by  the  Maltese  brig, 
which  was  near :  but  all  endeavours  to  save  more  of  the  hapless 
crew  were  fruitless.  About  nine  men,  among  whom  were  the  owner 
of  the  ship  and  his  son,  thus  met  a  watery  grave. — Ilaltese  Corre- 
sj)ondent  of  the  Times. 

ON  THE  HAIL  STOEM  OP  MAY  5,  1850,  AS  OBSEEYED  AT  THE  KEW 
OBSEEYATOEY.     BY  ME.  W.  E.  BIET. 

"  At  half-past  5  in  the  afternoom,  on  May  5,  1850,  my  attention 
was  arrested  by  a  very  heavy  and  dark  collection  of  clouds  {cumuli) 
in  the  N.E.,  from  which  rain  was  falhng  in  the  distance.  The  ap- 
pearance of  the  clouds  was  very  black  and  threatening.  Belov/  this 
black  collection,  which  occupied  a  very  considerable  portion  of  the 
sky  from  the  zenith  to  the  eastern  horizon,  the  cloud,  apparently 
a  sheet  of  cirrostratus,  presented  a  most  remarkable  reddish  hue. 
Cirrostratus  had  been  prevalent  during  the  day.  At  9  a.m.  I 
registered  cirrus^  cirrostratus,  cirrocumulus,  and  cumulus;  and  at 
3  p.m.  cirrostratus  and  cumulus.  On  both  occasions  these  clouds 
were  moving  from  the  south-west.  At  3  p.m.  I  observed  a  very 
splendid  solar  halo ;  the  portion  of  it  not  covered  by  cumuloid 
clouds  was  exceedingly  well-defined,  the  angular  distance  between 
its  upper  portion,  and  the  sun  being  21°  Afd" .  It  continued  more 
or  less  visible  until  4  p.m.,  and  presented  an  elliptical  form,  the 
lower  portion  being  much  further  from  the  sun  than  the  upper. 
The  interior  boundary  of  the  halo  exhibited  a  reddish-brown  tint, 
gradually  passing  towards  the  exterior  boundary  into  a  softened 
white,  which  thmned  off  into  the  general  mass  of  cloud  ;  the 
darkness  of  the  interior  space,  especially  near  the  halo,  was  very 
striking.  \Yhen  I  first  noticed  the  threatening  aspect  of  the  clouds, 
those  in  the  immediate  neighbourhood  of  the  observatory  were 
moving  from  the  S.W.  At  5h.  40m.  p.m.  a  few  large  drops  of  rain 
fell ;  they  were  almost  immediately  succeeded  by  hail  (small),  and 
hail  mingled  with  heavy  rain  continued  .to  fall  until  Gli.  10m. 
During  this  time  the  process  of  nimbification  proceeded  rapidly, 
extending  from  the  N.E.  towards  the  S.W. ;  so  that  although  just 
previous  to  the  commencement  of  the  storm  the  clouds  were 
moving  in  the  opposite  direction,  the  action,  now  very  considerable, 
rapidly  converted  the  cumuU  hovering  over  the  observatory,  and 
more  probably  to  some  distance  S.W.  oif  it,  into  nimbi,  accompanied 
with  a  very  copious  precipitation  of  hail.    While  this  active  pre- 
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cipitation  of  hail  was  proceeding,  the  electrical  conductor  became 
charged  to  about  40°  of  Henlej's  electrometer,  the  pendulum 
vibrating  rapidly  at  the  time  when  the  hail  came  down  in  greatest 
abundance  and  of  the  largest  size,  and  sparks  were  observed  0'3 
inch  in  length. — (Observatory  Report.) 

"The  heavy  rain  previously  noticed  ceased  at  6h.  27m.,  and 
during  the  47  minutes  of  tliis  portion  of  the  storm  the  temperature 
dechned  4°'7.  After  this  a  lighter  rain  fell  until  7h.  10.,  in  the 
course  of  which  the  tension,  as  manifested  by  the  conductor,  in- 
creased :  the  vibrations  of  the  pendulum  of  Henley's  electrometer 
also  increased  :  on  one  occasion  it  reached  90°,  with  sparks  0*70 
inch  in  length.  During  the  storm  the  charge  was  generally  nega- 
tive." 

We  have  in  the  above  phenomena  an  illustration  of  Mr.  Howard's 
remark  «  #  #  *  . — "  T^his  rain  opens  an  immediate 
communication  with  the  earth ;  the  positive  electricity,  which 
before  rendered  the  particles  buoyant,  streams  down  along  with  the 
rain  and  through  it ;  and  the  shower  is  propagated  in  all  directions 
till  the  whole  mass  of  cloud  is  brought  into  action."  The  great 
body  of  cloud,  as  appears  from  observations  at  the  commencement 
and  close  of  the  storm,  was  moving  from  the  S.W.,  from  which  the 
legitimate  inference  is,  that  the  storm  itself  was  moving  from  S.W. 
to  N.E.  When  the  black  threatening  appearance  was  first  noticed 
in  the  N.E.,  rain  was  faUing  from  the  bases  of  the  cumuli ;  it  did 
not,  however,  appear  to  be  of  great  extent ;  and  at  the  same  time 
the  clouds  in  the  S.W.,  W.  and  IN",  and  N.W.,  presented,  especially 
as  contrasted  with  those  in  theN.E.,  a  remarkably  light  appearance  : 
the  storm  did  not  pass  over  this  observatory  from  the  S.W.  Shortly 
after  the  rain  commenced,  and  during  the  continuance  of  the  hail, 
the  well-defined  black  masses  of  cumuh  were  rapidly  resolved  into 
nimbi ;  and  it  appeared  to  the  writer  that  this  resolution  of  cumuh 
into  nimbi  occasioned  the  apparent  progression  of  the  storm  from 
the  N.E.  Unfortunately,  he  did  not  particularly  observe  the 
character  of  the  clouds  in  the  S.W.,  W.  and  N.W.  ;  but  his  im- 
pression is,  that  during  the  entire  period  of  the  storm  the  atmo- 
sphere was  much  lighter  in  those  directions.  It  would  be  extremely 
interesting  to  learn  at  what  point  nimbification  began,  and  how  far 
it  extended  on  each  side  the  nucleus.  The  apparent  conclusion 
from  the  phenomena  is,  that  when  nimbification  commenced  it 
rapidly  extended  in  all  directions  from  a  central  point. 

The  hail  was  not  noticed  either  at  Mortlake  or  Petersham,  both 
near  Eichmond  ;  the  clouds  were  moving  towards  the  former 
village,  and  the  dark  threatening  appearance  was  seen  in  that  direc- 
tion ;  so  that  the  nucleus  was  most  probably  between  Richmond 
and  Mortlake,  but  nearest  the  former  place.  The  storm  was  ob- 
served at  Ham. 


USE  OF  COLUEED  GLASSES  TO  ASSIST  THE  VIEW  IN  FOGS. 

M.  Lavini,  of  Turin,  in  a  letter  to  the  editor  oiVInsiitut  at  Paris, 
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makes  the  following  curious  observation,  which,  if  confirmed,  may 
prove  to  be  of  great  importance  : — "When  there  is  a  fog  between 
two  correspondmg  stations,  so  that  the  one  station  can  with  difii- 
culty  be  seen  from  the  other,  if  the  observer  pass  a  coloured  glass 
between  his  eye  and  the  eye-piece  of  his  telescope,  the  effect  of  the 
fog  is  very  sensibly  diminished,  so  that  frequently  the  signals  from 
the  other  station  can  be  very  plainly  perceived  ;  when,  without  the 
coloured  glass,  even  the  station  itself  is  invisible.  The  different 
colours  do  not  all  produce  this  effect  in  the  same  degree,  the  red 
seeming  to  be  the  best.  Those  who  have  good  sight  prefer  the 
dark-red,  while  those  who  are  short-sighted  Hke  the  light-red  better. 
The  explanation  of  this  effect  seems  to  depend  upon  the  fact,  that 
the  white  colour  of  tlie  fog  strikes  too  powerfully  upon  the  organ  of 
sight,  especially  if  the  glass  have  a  somewhat  large  field.  But  by 
the  insertion  of  the  coloured  glass,  the  intensity  of  the  light  is  much 
diminished  by  the  interception  of  a  part  of  the  rays,  and  the  ob- 
server's eye  is  less  wearied,  and,  consequently,  distinguishes  better 
the  outhnes  of  the  object  observed." 


STOEM- GLASS. 

This  instrument  consists  of  a  glass  tube,  sealed  at  one  end,  and 
furnished  with  a  brass  cap  at  the  other  end,  through  which  the  air 
is  admitted  by  a  very  small  aperture.  The  tube  is  nearly  filled  with 
the  following  solution  : — Camphor,  5iiss. :  nitrate  of  potash,  gr. 
xxxviij.  ;  muriate  of  ammonia,  gr.  xxxviij. ;  water,  5ix.  ;  and  recti- 
fied spirit,  3xj.  Dissolve  with  heat.  At  the  ordinary  temperature 
of  the  atmosphere,  plumose  crystals  are  formed.  On  the  approach 
of  stormy  weather  these  crystals  are  often  observed  to  occupy  only 
the  bottom  of  the  tube,  where  they  appear  to  be  compressed  into  a 
compact  mass ;  while,  on  the  other  hand,  during  the  fine  weather, 
they  assume  their  plumose  character,  and  extend  a  considerable  way 
up  the  glass.  These  results  depend  upon  the  condition  of  the  air, 
but  they  are  not  considered  to  afford  any  indication  that  can  be  re- 
lied upon  of  the  approaching  state  of  the  weather.  When  exposed 
to  a  very  low  temperature,  the  compound  camphor-liniment  bottle 
affords  the  same  appearance  and  indication  as  these  storm-glasses. — 
Fharmaceutical  Journal, 

BEITISH  METEOEOLOGICAL  SOCIETY. 

We  have  to  notice  the  recent  formation  of  a  Society  for  the  ad- 
vancement of  Meteorological  knowledge,  "a  branch  of  physical 
inquiry  which,"  as  remarked  in  the  pubhshed  Address,  "requires  the 
combined  efforts  of  numerous  observers,  steadily  following  a  well- 
concerted  plan,  employing  the  same  class  of  instruments,  and  re- 
ducing their  results  in  the  same  form." 

By  facilitating  a  comparison  of  the  observations  of  its  own  mem- 
ber.^ with  those  made  in  other  countries,  meteorological  phenomena 
vv  ill  be  better  traced,  and  thus  effects  more  satisfactorily  and  surely 
referred  to  their  true  causes.    A  remarkable  instance  of  the  want  of 
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connecting  observations  has  been  so  recently  rendered  obvious,  that 
it  may  not  be  without  its  use  briefly  to  refer  to  it  here.  In  the 
"  American  Traveller,"  published  at  Boston  on  April  6,  1850,  and 
recently  received  in  this  country,  is  a  paper  by  W.  Cranch  Bond, 
Esq.,  of  Cambridge,  United  States,  in  which  he  speaks  of  the  great 
atmospheric  wave  which  was  passing  over  England  from  the  1st  to 
the  18th  day  of  February,  1849,  the  mean  reading  of  the  barometer 
during  this  interval  of  time  being  fully  half  an  inch  above  its  aver- 
age value  ;  and  when  the  crest  of  the  wave  was  over  Grreenwich,  the 
reading  of  the  barometer  at  the  level  of  the  sea  was  30*90  inches. 
The  base  of  the  wave  at  this  time  seems  to  have  been  in  extent  just 
equal  to  the  distance  from  England  to  America ;  for  on  the  same 
day  that  it  completed  its  passage  at  Greenwich,  it  was  first  felt  at 
Boston,  and  it  was  seventeen  days  passing  over  Boston,  as  it  was 
with  us.  Its  motion,  tJierefore,  must  have  been  about  170  miles 
daily.  The  reduced  readings  of  the  barometer  during  the  time  of 
the  passage  of  the  wave  at  Boston,  and  its  extreme  readings,  were 
identical  in  value  with  those  at  Grreenwich.*  At  present  we  cannot 
follow  this  very  remarkable  heaping  up  of  the  air  from  the  want  of 
observations  at  different  places. 

Another  object  of  this  Society  will  be  to  avail  itself  of  every 
opportunity  of  establishing  observatories  in  those  parts  of  the  world 
where  none  are  at  present  in  existence. 


NEW  PLANETS.f 

SiE  John  Heeschel,  in  a  letter  to  the  Athenceum^  date  May  27t}i, 
stated  that  he  had  received  from  M.  de  Grasparis,  of  the  Royal  Ob- 
servatory of  Naples,  inteUigence  of  his  discovery,  on  the  12th  inst., 
of  another  New  Planet, — which  he  proposes  to  callParthenope.  It 
was  near  its  opposition,  and  equal  to  a  star  of  the  seventh  magnitude. 
Its  situation  in  the  heavens  may  be  collected  from  the  following 
data :— App.  R.A.  May  11th,  12^^  SI'"  531«  M.T.  at  Naples  =230^ 
21'  53-23";  App.  Deck  =  10°  35'  12*9''  South.— May  12th, 
42™  2'8«App.  R.A.  =  230°  8' 28-63'' 5  App.  Decl  =  10°  31' 
58-9"  south. 

The  Academy  of  Sciences  in  Paris  has  awarded  the  Lalande  Medal 
to  M.  de  Grasparis,  for  his  discovery  of  the  planet  Hygeia,  in 
April  1849  : — and  shared  its  astronomical  prize  for  1850  between 
the  same  gentleman  for  his  discovery,  in  November,  of  two  planets — 
Parthenope  and  another  yet  unnamed  ;— and  Mr.  Hind,  for  his 
discovery,  on  the  13th  of  September,  of  the  planet  Yictoria. 

On  December  8th,  communications  were  read  to  the  Astronomical 
Society,  relative  to  the  New  Planets  Egeria  and  Victoria.  The 
former  was  discovered  by  Prof.  Anribale  de  Grasparis  on  the  evening 
of  the  2nd  of  November  of  the  year  1850,  about  6**  50"*  p.m.  whilst 

*  Incidentally  noticed  at  pag;e  136. 

t  We  recorded  w  ith  pleasure  the  appointment  of  Sir  John  Hersehel  to  the 
office  of  Master  of  the  Mint,  with  active  and  responsible  duties  attached,  and 
a  salary  of  ^1500  a  year  j  the  office  to  which  Sir  Isaac  Newton  was  appointed 
in  1693. 
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working  at  his  zones  near  the  echptic,  the  precise  object  of  which 
is  to  find  new  planets.  Mr.  Hind  writes  : — About  10  o'clock  on 
the  evening  of  September  13th,  I  discovered  a  new  planet  in  the 
constellation  Pegasus.  I  was  occupied  at  the  time  in  a  close  com- 
parison of  a  chart  for  Hour  xxiii.  with  the  heavens  ;  re-examming 
the  small  stars  inserted  in  previous  years  to  insure  their  being  placed 
in  a  right  position  on  the  map,  and  to  ascertain  if  any  change  of 
magnitude  had  taken  place  :  for  it  has  always  appeared  to  me  very 
desirable  that  every  variable  star  should  be  duly  specified  m  forming 
a  chart.  Near  one  of  the  10th  magnitude,  entered  in  1848,  I  found 
another  brighter  object,  which  was  at  once  suspected  to  be  a  planet, 
as  it  could  hardly  have  escaped  my  previous  sweeps  over  the  vicinity." 
In  the  course  of  an  hour  and  thirty-four  minutes,  the  difierence  of 
right  ascension  between  the  suspected  planet  and  the  star  of  the 
the  10th  magnitude,  was  found  to  have  increased  from  14*  "45  to 
27**y5,  and  an  intermediate  observation  showed  a  proportionate  rate 
of  increase  which  coiold  leave  no  doubt  as  to  the  planetary  nature  of 
the  interesting  stranger. 

Communications  have  been  made  relative  to  Parthenope,  Metis,  Flora 
and  Neptune  : — which  last  was  observed  a  third  time  and  regarded 
as  a  fixed  star  of  the  9tli  magnitude,  by  Dr.  Lamont,  at  Munich, 
on  the  7th  of  September,  1846,  having  been  previously  observed  by 
the  same  astronomer,  on  the  7th  of  the  same  month,  as  well  as  on 
the  1st  of  October,  1845.  Mr.  Hind  remarks  : — "  A  notice  of  this 
additional  observation  is  interesting  as  showing  that  an  immediate  re- 
duction of  the  zones  of  the  7th  and  11th  of  September  could  not 
have  failed  to  point  out  the  planet  ;  and  the  discovery  might  have 
been  effected  prior  to  the  23rd  of  September,  when  it  was  recognized 
by  Dr.  Q^^^^QP-^Athenceum,  No.  1209. 


NEW  COMET. 

ToWAEDS  the  close  of  June,  and  the  commencement  of  July,  a 
Comet  discovered  by  Dr.  Petersen,  at  Altona,  on  the  1st  of  May, 
was  visible  to  the  naked  eye  m  the  constellation  Bootes.  With  an 
ordinary  night-glass  the  tail  might  be  traced  to  a  distance  of  about 
two  degrees  from  the  head,  which  is  bright ;  and,  without  the 
telescope,  resembles  a  star  of  the  fifth  magnitude.  On  J uly  the  6th, 
it  was  situate  two  degrees  west  of  16  Bootis  ;  on  the  7th  a  little 
above  a  hne  joining  the  star  Bho  in  the  belt,  with  the  well-known 
star.  Cor  Caroh,  and  about  one-third  of  the  distance  between  those 
stars  from  Bho.  Next  evening  a  line  from  E-ho  Bootis  to  41  Coma 
Berenicis  passed  close  to  the  comet,  which  was  nearer  to  the  former 
star.  On  the  9th  it  was  two  degrees  east  and  a  little  north  of  the 
star  numbered  9  in  Bootis,  and  in  a  line  joining  it  with  Hho,  of  the 
same  constellation  ;  on  the  11th,  about  one  degree  north  of  10 
Bootis,  below  a  hne  from  Arcturus  to  Cor  Caroli,  5  degrees  from  the 
former  star.  Next  evening  the  star  was  on  tiie  parallel  of  Arcturus, 
near  Eta  Bootis  ;  on  the  13th  situate  between  Eta  and  Upsilon,  a 
httle  east  of  a  line  joining  them  ;  and  on  the  14th,  nearest  to  the 
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earth,  and  in  a  line  with  TJpsilon  Bootis  and  Tau  in  Yirgo,  a  degree 
or  more  south  of  the  former  star.  The  comet  passed  the  equator  on 
the  19th,  two  degrees  east  of  Zeta  Virginis,  and  arrived  at  its  least 
distance  from  the  sim  about  midnight  on  July  the  23rd  in  Right 
Ascension  11^  27"^,  and  10°  south  declination. — Times. 

A  telescopic  comet  was  discovered  by  Mr.  Bond,  at  the  Observa- 
tory of  Cambridge,  near  Boston,  U.S.  on  the  29th  of  [last  August, 
and  independently  by  Mr.  Brorsen,  of  Senftenburg,  in  Bavaria,  by 
M.  Mauvais,  at  Paris,  and  Mr.  Robertson,  at  Markree,  and  by  Dr. 
Clausen  at  the  Observatory  of  Dorpat,  on  the  5th,  9th,  and  14th  of 
September  respectively.  This  comet  was  observed  by  American 
astronomers  till  the  end  of  October ;  and  although  its  discoverer, 
Mr.  Bond,  has  detected  six  or  seven  others,  this  is  the  first  which 
bears  his  name,  as  in  aU  the  other  instances  a  prior  discovery  was 
recognized. 


THE  ANNUAL  VISITATION  OF  THE  EOYAL  OBSEEYATORT. 

The  Annual  Yisitation  of  the  Royal  Observatory  by  the  President 
of  the  Royal  Society  and  Board  of  Visitors  took  place  on  Saturday, 
June  1,  1850.  By  the  Report  of  the  Astronomer-Royal  to  the 
Yisitors,  we  find  that  but  httle  change  has  been  made  in  working 
the  Observatory  since  the  last  visitation.  The  instriiments  are  stated 
to  be  in  excellent  order.  The  large  Transit  Circle  is  nearly  finished, 
and  is  expected  to  be  mounted  in  a  short  time.  The  general  plan 
of  meridional  observations  has  undergone  no  alteration.  A  general 
Catalogue  of  Stars  down  to  the  fourth  magnitude,  as  taken  from  the 
Catalogue  of  the  British  Association,  has  been  in  hand  for  observa- 
tion since  November  last.  Other  stars  observed  are — stars  culmi- 
nating with  the  moon,  occultation  stars,  stars  in  the  list  for  compa- 
rison with  Mars,  and  stars  insufiiciently  observed  in  former  years. 
The  bodies  of  the  solar  system  are  observed  at  every  practicable 
opportunity  ;  with  no  other  exception  than  these, — that  the  moon 
only  is  observed  on  Sundays,  and  that  on  one  day  in  each  month 
(about  the  time  of  new  moon)  nothing  but  the  stars  necessary  for 
keeping  up  clock  error  are  observed. 

The  magnetical  and  meteorological  instruments  remain  unchanged, 
except  by  the  introduction  of  the  light  of  coal-gas  charged  with  the 
vapour  of  coal-naphtha,  for  photographic  self-registration  both  of  the 
magnetic  and  of  the  meteorological  instruments.  This  light  is  per- 
fectly efficient  for  photographic  purposes  (its  photogenic  intensity 
being  as  nearly  at  possible  the  same  as  that  of  camphine,  or  perhaps 
superior  to  it)  ;  and  the  lamps  continue  burning  for  many  weeks 
without  extinction,  and  almost  without  requiring  adjustment.  The 
chemical  treatment  of  tlie  paper  is  now  so  well  understood  by  the 
assistants,  that  a  failure  is  almost  unknown.  Generally  speaking, 
the  photographs  are  most  beautiful,  and  give  conceptions  of  the  con- 
tinual disturbances  in  terrestrial  magnetism  which  it  would  be  im- 
])08sible  to  acquire  from  eye-observation.  It  is  worthy  of  remark, 
that  no  difficulty  is  found  in  maintaining  the  photographic  system 
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through  Sunday  as  well  as  through  the  other  days  of  the  week 
without  requiring  any  lengthened  attendance  of  the  assistants  on 
that  day.  The  photographic  sheets  are  taken  from  the  cylinders, 
and  are  placed  in  a  dark  closet  (fresh  sheets  being  substituted),  and 
it  is  found  that  the  operation  of  bringing  out  the  impression  can 
with  perfect  safety  be  delayed  till  Monday. — Athenmum^  No.  1180. 

SUPPOSED  NEW  RIN&  OP  THE  PLANET  SATURN. 

Peofessor  Bond,  of  Cambridge,  U.S.,  is  understood  to  have 
ascertained  the  existence  of  a  faint  ring  of  the  planet  Saturn,  in- 
terior to  the  closest  of  the  bright  ones.  An  unusual  appearance  has 
been  remarked  by  several  astronomers  in  the  possession  of  powerful 
telescopes  in  this  country,  and  is  described  as  faint  illumination  of 
a  portion  of  the  space  between  the  interior  bright  ring  and  the  baU, 
tolerably  well  defined  on  the  side  next  the  globe,  but  apparently 
fading  off  gradually  from  the  edge  of  the  ring.  It  is  only  seen  Tvith 
high  magnifying  powers  and  a  practised  eye.  Professor  Bond  has 
suspected  the  existence  of  another  ring  for  some  time  past,  and  was 
enabled  to  verify  it  on  the  night  of  November  15th,  which  was  un- 
usually fine.  The  outer  ring  has  been  known  to  consist  of  at  least 
two  nearly  concentric  circles  for  some  years  past. 


THE  LUNAR  SUEPACE,  AND  ITS  EELATION  TO  THAT  OF  THE  EAETH. 

Me.  NaSmyth  has  read  to  the  British  Association  the  followmg 
valuable  communication.  The  subject  was  illustrated  by  a  series  of 
drawings  which  the  writer  has  executed  by  the  aid  of  a  powerfid 
telescope,  which  he  has  made  for  himself  for  the  express  purpose  of 
following  up  his  investigations  on  the  subject  in  question.  These 
appear  from  the  drawings  exhibited  and  the  descriptions  given  by 
Mr.  Nasmyth  to  afford  striking  illustrations  of  the  nature  and  action 
of  some  of  those  agencies  which  in  remote  periods  of  the  Earth's 
geological  liistory  has  given  to  its  surface  many  of  its  most  remark- 
able features  ;  namely,  as  to  the  causes  of  volcanic  action,  the  pro- 
trusion of  igneous  rocks,  the  upheaving  of  mountain  ranges,  as  Avell 
as  the  submersion  of  extensive  portions  of  the  Earth's  surface, — ail 
of  which  vast  geological  phenomena  Mr.  Nasmyth  appears  to  assign 
to  a  few  grand  and  simple  prime  causes,  resulting  from  the  consoH- 
dation  and  f alternate  contraction  of  the  crust  and  interior  of  the 
Earth  and  Moon — both  of  which  planets  appear  to  have  originally 
been  in  a  molten  condition. 

After  drawing  attention  to  the  vast  number  and  magnitude  of 
crater-formed  mountains  with  which  every  portion  of  the  Moon's 
surface  appears  to  be  covered,  Mr.  Nasmyth  proceeded  to  give  the 
reasons  for  the  conclusion,  that  these  crater-formed  mountains  are 
really  the  craters  of  extinct  lunar  volcanoes  ;  pointing  out  the  fre- 
quent occurrence  of  the  central  cone,  the  result  of  the  last  eruptive 
efforts  of  an  expiring  volcano,  a  feature  so  familiar  to  all  those  w^ho 
have  observed  volcanic  craters  on  the  Earth's  surface.  This  central 
cone  Mr.  Nasmyth  showed  to  exist  in  the  majority  of  the  lunar 
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craters  ;  and  thereby  drew  the  conchision,  that  they  were  the  result 
of  the  same  kind  of  action  which  has  produced  them  on  the  volca- 
noes of  the  Earth.    The  cause  of  the  vast  numbers  of  such  volcanic 
mountains  with  which  the  lunar  surface  is  bespattered  was  next 
considered,  and  traced  to  the  rapid  consolidation  and  contraction  of 
the  crust  of  the  Moon  ;  whose  mass  or  bulk  being  only  ^  of  that 
of  the  Earth,  while  its  surface  is  the        has,  in  consequence  of 
tliese  proportions,  a  radiating  or  heat-dispensing  surface  four  times 
greater  than  that  of  the  Earth  in  relation  to  its  bulk.    From  tins 
geometrical  consideration  Mr.  Nasmyth  explained  how  it  was  that 
by  the  rapid  cooling  and  collapse  of  the  crust  of  the  Moon  on  its 
molten  interior,  the  fluid  matter  under  the  solid  crust  was  by  this  > 
"  liide-binding"  action  forced  to  find  an  escape  through  the  super- 
incumbent solid  crust,  and  come  forth  in  those  vast  volcanic  actions  ' 
which  in  some  remote  period  of  time  have  covered  its  surface  with  ' 
those  myriads  of  craters  and  volcanic  features  that  give  to  its  sur-  i 
face  its  remarkable  character.    The  cause  of  tlie  vast  magnitude  of 
the  lunar  craters  was  next  alluded  to ;  and  assigned,  as  in  the  former 
case,  to  the  rapid  and  energetic  collapse  of  the  Moon's  crust  on  its  ^ 
yet  molten  interior, — the  action  as  regards  the  wide  dispersio7i  of  the  ^ 
ejected  matter  being  enhanced  by  tJie  lightness  of  the  erupted  matter,  : 
seeing  that  the  force  of  gravity  which  gives  the  quality  of  weight  \ 
to  matter  on  the  Moon  as  on  the  Earth  is  so  very  much  less  on  the  f 
surface  of  the  Moon  than  on  the  Earth, —  so  that  the  collapse  action  - 
had  to  operate  on  material  probably  not  half  the  weight  of  cork,  ; 
bulk  for  bulk.    The  causes  of  those  vast  ranges  of  mountains  seen  ; 
on  the  Moon's  surface  was  then  touched  on  ;  and  Mr.  Nasmyth 
endeavoured  to  explain  them  by  the  continued  progress  of  the  col-  1 
lapse  action  of  the  solid  crust  of  the  Moon  crushing  down  or  follow-  \ 
ing  the  contracting  molten  interior,  which  by  the  gradual  dispersion  \ 
of  its  heat  would  retreat  from  contact  with  the  interior  of  the  solid  ' 
crust,  and  permit  the  crust  to  crush  down  and  so  force  that  portion  \ 
of  the  original  surface  out  of  the  way^  and  in  consequence  of  tliis 
action  assume  the  form  and  arrangement  of  mountain  ranges.  Mr. 
Nasmyth,  in  illustration  of  this  important  action,  adduced  the  fami- 
liar case  of  the  wrinkling  of  the  surface  of  an  apple,  by  reason  of  the 
contraction  of  the  interior  and  the  inabiUty  of  the  surface  to  accom- 
modate itself  to  the  change  otherwise. 

The  mountain  ranges  in  question  Mr.  Nasmyth  considers  to  be 
nothing  more  or  less  than  the  material  which  in  the  original  ex- 
] sanded  globes  formed  the  comparatively  level  crust  of  the  Moon  and 
Earth.  The  fall  of  the  unsupported  crust  on  the  retreating  nucleus 
resulting  in  a  tremendous  splash  on  the  subjacent  molten  mass,  was 
described  to  yield  a  very  probable  explanation  of  the  appearance  of 
granitic  and  igneous  centres  of  certain  mountain  ranges,  as  well  as 
the  injection  of  igneous  rocks  in  the  form  of  trap  dykes  and  basaltic 
formations,  which  appear  to  have  come  fortli  in  this  manner  from 
below  the  crust  of  the  Earth  and  overlay  formations  of  compara- 
tively very  recent  formation.    The  origin  or  cause  of  those  bright 
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lines  which  radiate  from  certain  volcanic  centres  on  the  Moon's 
surface  (Tycho,  for  instance)  was  alluded  to,  and  illustrated  by  a  very 
striking  experiment  of  causing  the  surface  of  a  globe  of  glass  filled 
with  water  to  collapse  on  the  fluid  interior  by  rapidly  contracting 
the  sm'face  while  the  water  had  no  means  Of  escape.  The  result 
was  the  spHtting  or  cracking  up  of  the  surface  of  the  globe  in  a 
multitude  of  radiating  cracks,  which  bear  the  most  remarkable 
similarity  to  those  on  the  Moon.  Mr.  Nasmyth  further  illustrated 
this  subject  by  reference  to  the  manner  in  which  the  surface  of  a 
frozen  pond  may  be  made  to  crack  by  pressure  from  underneath, — 
so  yielding  radiating  cracks  from  the  centre  of  convergence,  the  chief 
discharge  of  water  will  take  place,  while  simultaneously  all  along 
the  lines  of  radiating  cracks  the  water  will  make  its  appearance  : — 
thus  explaining  how  it  is  that  the  molten  material,  which  had  in 
like  manner  been  under  the  surface  of  the  Moon  during  that  period 
of  its  history,  came  forth  simultaneously  up  thi-ough  the  course  of 
the  cracks,  and  appeared  on  the  surface  as  basaltic  or  igneous  over- 
flow, irrespective  of  surface  inequalities. 

This  communication  was  considered  so  important  that,  at  the 
special  request  of  the  President  and  other  ofiicers  of  the  Association, 
it  was  repeated  at  the  Evening  Meeting  of  the  Association. — Athe- 
nceum,  No.  1190. 


AQUEOUS  YAPOUE  IN  THE  ATMOSPHEEE. 

Me.  T.  Hopkins  has  communicated  to  the  British  Association, 
a  paper  "On  the  Means  of  Computing  the  Quantities  of  Aqueous 
Yapour  in  the  Atmosphere  at  various  Places  and  Heights."  The 
author  stated  that  meteorologists  usually  estimated  the  total 
amount  oi  vapour  in  a  vei  tical  column  of  the  atmosphere  from  the 
dew  point  at  its  base,  from  which  they  inferred  its  tension,  and 
thence  the  total  quantity.  This  he  asserted  was  an  erroneous 
metliod,  as  it  neglected  the  efibrt  of  the  vapour  expanding  and 
forcing  itself  upwards  througli  the  air,  a  colder  medium  than  would 
exist  in  each  successive  foot  if  nothing  but  the  vapour  were  present. 
This  opinion  he  illustrated  by  diagrams. 


ON  OPTICAL  phenomena  IN  ASTEONOMY. 

The  Rev.  Prof.  Baden  Powell  has  read  to  the  Royal  Institution, 
a  paper  "  on  Optical  Phenomena  in  Astronomy."  All  astronomical 
phenomena  are  in  some  sense  optical ;  but  those  referred  to  in  the 
present  instance  are  peculiar  phenomena  pi  esented  to  the  astronomer, 
the  causes  or  nature  of  which  are  as  yet  imperfectly  understood. 
The  phenomena  referred  to  are  briefly  the  following : — 1.  The  en- 
largement of  the  discs  of  the  sun,  moon,  and  planets,  giving  appa- 
rent diameters  greater  than  the  true,  but  subject  to  considerable 
variations  under  different  circumstances  ;  the  most  obvious  cases  of 
the  kind  being  such  as  the  enlargement  of  the  bright  part,  and  tlie 
appearance  of  the  fixed 'stars  in  some  telescopes  with  defined  circular 
edges.    2.  The  formation  of  the  "heads"  and  "threads"  at  the 
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j  unction  of  the  limbs  of  the  sun  and  moon  in  an  annular  eclipse  ; 
and  the  analogous  formation  of  a  neck  in  transits  of  Mercury  or 
Yenus.  3.  The  appearance  of  a  bright  central  spot  on  the  dark  side 
of  Mercury  in  a  transit.  4.  The  apparent  projection  of  stars,  at 
occultations,  both  upon  the  bright  and  dark  limbs  of  the  moon  ;  and 
a  similar  appearance  of  Jupiter's  satellites  on  his  disc.  5.  The 
formation  of  a  luminous  ring  round  the  moon  in  a  total  solar  eclipse. 
— Before  any  optical  explanation  can  be  inquired  into,  it  is  necessary 
to  bear  in  mind  that  many  of  these  phenomena  are  described  as  seen 
only  on  some  occasions,  and  not  on  others,  even  under  conditions 
apparently  the  same.  This  seems  to  point  to  some  personal  or 
ocular  cause,  whose  conditions  are  miknown,  as  at  least  influencing 
the  results.  Again,  aome  of  these  results  have  been  referred  to  the 
action  of  atmospheric  causes,  such  as  extraordinary  refractions,  &c. 
taking  place  in  our  atmosphere  or  in  atmospheres  supposed  to  be 
attached  to  the  moon  or  planets.  But,  apart  from  these  considera- 
tions, it  appears  that  known  optical  causes  might  abstractedly  ac- 
count for  many  phenomena  like  those  described.  Theory  shows 
that  if  the  aperture  of  a  telescope  be  contracted  (within  certain 
limits  of  ratio  to  its  focal  length)  it  will  give  the  image  of  a  luminous 
point,  as  a  disc,  and,  if  the  light  be  strong  enough,  surrounded  by 
rings.  This  principle  has  been  called  "  the  diffraction  of  the  object- 
glass,"  and  fully  investigated  by  Mr.  Airy  (Cambridge  Transactions^ 
voL  v.,  p.  288)  :  it  agrees  exactly  with  the  phenomena  presented  by 
the  stars  and  by  artificial  light. 

The  effect  of  "irradiation,"  or  the  apparent  enlargement  of  a 
bright  object  on  a  dark  ground,  has  been  estabUshed  and  elucidated 
by  a  succession  of  researches,  from  those  of  Gralileo  down  to  those  of 
M.  Plateau.  It  has  often  been  regarded  as  of  a  purely  optical  and 
physiological  nature.  Though  some  part  of  the  effect  may  be  ocular, 
the  author  of  this  communication  has  shown  that  the  main  part  of 
it,  at  least,  is  not  so,  since  the  same  effect  is  exhibited  in  an  ariijicial 
eye^  or  camera  obscura.  It  is  increased  by  increasing  the  intensity 
of  the  light  and  by  contraction  of  the  aperture ;  and  may  be  identified 
with  the  last-mentioned  effect,  in  the  telescope  the  lens  of  the  ej^e 
being  regarded  as  an  object-glass.  Photographic  images  are  also 
obtained  exhibiting  the  enlargement.  This  explains  the  enlarge- 
ment of  discs  ;  and,  in  conjunction  with  the  curious  fact  of  the  rapid 
increase  in  intensity  of  light  in  the  sun's  disc,  from  the  edge  in- 
wards, accounts  for  the  enlargement  and  elongation  of  the  small 
patches  of  light  formed  by  irregularities  in  the  moon's  edge  in  con- 
tact with  the  sun's  limb  into  beads  and  threads,  and  the  neck  in 
transits.  The  enlargement  of  the  moon's  disc  over  a  star  in  contact 
with  its  edge  would  cause  the  appearance  of  projection.  Instru- 
mental conditions  might  cause  it  to  be  seen  in  some  telescopes  and 
not  in  others.  The  same  theoretical  principle  (viz.  the  diffraction 
of  the  object-glass)  would  give  the  image  a  small  dark  disc  on  a 
bright  ground  with  an  internal  ring  or  central  bright  spot.  This 
would  explain  the  spot  on  Mercury  in  the  transit,  had  it  not  been 
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in  some  instances  described  as  excentric,  and,  in  one  case,  double. — 
-For  details  of  investigations  on  all  these  points,  vide  Eev.  Baden 
Powell's  paper  "  On  Irradiation,"  in  the  Memoirs  of  the  Royal  As- 
tronomical Society,  vol.  xviii. 

But  besides  these  known  optical  causes,  there  is  another  property 
of  hght  which  may  bear  on  the  questions,  as  yet  hardly  understood. 
It  was  originally  stated  very  briefly  aiid  imperfectly  both  by  Hooke 
and  Newton  about  the  same  time — (see  Hooke's  Posthumous  Works, 
London,  1795,  pp.  186  and  190,  and  the  plate  11,  p.  3  55,  Newton's 
"  Optics,"  edition  1721,  book  iii.,  part  1,  observation  5).  This  pro- 
perty consists  in  an  extraordinary  divergence  of  light  into  the  shado  w, 
which  seems  to  have  been  unattended  to  till  Prof.  Powell  devised  a 
more  convenient  way  of  exhibiting  it,  and  found  not  only  rays 
diverging  into  the  shadow  of  an  opaque  disc  in  a  remarkably  distinct 
manner,  but  even  when  the  area  of  the  rays  is  considerably  less  than 
that  of  the  disc,  giving  the  apparently  paradoxical  effect  of  a  hnni- 
nous  ring  outside  the  edge  of  the  dark  disc.  This  seems  to  explain 
the  luminous  ring  in  a  total  eclipse,  and  a  modification  of  the  same 
experiment  gives  an  appearance  which  may  resemble  the  projection 
of  a  star  on  the  dark  limb  of  the  moon.  (See  paper  by  Prof.  Powell 
*'  On  Luminous  Kings  round  Shadows,"  3Ie7n.  B.  Astr,  Soc.  Yol. 
XYI.) 

On  the  whole,  phenomena  of  the  class  alluded  to  seem  to  deserve 
more  special  and  systematic  examination  than  has  hitherto  been  be- 
stowed on  them,  and  the  attention  of  theorists  is  particularly  invited 
to  the  explanation  of  the  phenomena  of  the  ring  formed  where  no 
distinct  rays  can  reach,  especially  in  connexion  with  a  theory  of  a 
somewhat  alhed  case  proposed  by  M.  Babinet,  dependent  on  the 
principle  called  "  the  mutual  destruction  of  secondary  waves,"  which 
in  this  instance  is  prevented  taking  effect  by  stopping  one  of  the 
waves.  Of  all  parts  of  the  subject  of  light,  as  connected  with  astro- 
nomy, perhaps  the  most  inexplicable  is  the  simple  fact  of  its  unin- 
terrupted propagation  through  such  inconceivably  vast  regions  ; 
yet  the  most  exact  observations  on  the  aberration  of  light  (which 
essentially  depends  on  the  uniform  velocity  with  which  it  moves 
compared  with  the  velocity  of  the  earth  in  its  orbit),  show  it  to  be 
absolutely  the  same  for  the  nearest  planets  and  the  most  distant 
stars  and  nebulee,  and  for  those  of  all  colours  and  magnitudes. 
These  considerations  powerfully  exalt  our  ideas  of  the  exactness  and 
uniformity  of  those  laws  by  which  the  transmission  of  Ught  takes 
place ;  and,  being  continued  througVi  such  enormous  and  incalcula- 
ble distances,  by  excessively  minute  movements  or  vibrations  with 
such  unchangeable  regularity,  we  cannot  but  regard  it  as  affording 
an  astonishing  confirmation  of  our  convictions  of  the  indications  of 
a  Supreme  Intelligence. — Athenceum,  No.  1176. 
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Sir  Martin  Archer  Shea,  president  and  senior  member  of  the  Royal 
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James  Smith,  of  Deanston,  the  eminent  agriculturist. 

Charles  Rottman,  the  distinguished  Bavarian  painter. 
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Ch.  Schorn,  the  celebrated  Bavarian  painter. 
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284 


GENERAL  INDEX. 


AcARUs,  New,  257 

Achromatic  Microscope,  Fisher's,  55. 

Acids,  certain,  Identity  of,  199 

Aerolites  in  Tunis  and  Tripoly,  269. 

Agassiz,  on  the  Geographical  Distri- 
bution of  Animals,  165. 

Air  and  Water  of  Towns,  Dr.  Smith 
on,  213. 

Air  Gun,  Shaw's  patent  India-rub- 
ber, 57. 

Air-pump,  Varley's,  56. 

Air-Whistle,  Improved,  104. 

Aloine,  from  Barbadoes  Aloes,  205. 

Anemometer,  New,  159. 

Animals,  Geographical  Distribution 
of,  165. 

Animals,  Lower,  Agassiz  on,  227. 
Animals,  Marine,  Distribution  of,230 
Arsenic  in  Chalybeate  Springs,  211. 
Arsenic  m  Zincs,  196. 
Arts,  Society  of.  Rewards  of,  122. 
Artesian  Salt  Spring  at  Kissingen,35. 
Astronomical  Calculation,  Nicety  of. 
140. 

Astronomy,  Optical  Phenomena  in, 
279. 

"  Atlantic  "  and  "  Pacific  "  United 

States  Mail  Steamers,  15. 
Atlantic  Waves,  Dr.  Scoresby  on, 

Atmopyre,  Edwards's,  75. 

Atmosphere,Aqueous  Vapour  in,279. 

Atmospheric  Wave,  Great,  136. 

Australia,  Birds  and  Mammals  of, 
Gould  on,  228. 

Axes,  American,  how  made,  45. 

Bain's  Electric  Clock,  176. 

Bain's  Electric  Telegraph,  180. 

Bakerian  Lecture,  the,  127-164. 

Balloons,  Navigating,  63. 

Bank  of  England  Note,  characteris- 
tics of,  67. 

Beams,  Elastic,  Impact  of,  162. 

Bears,  Operation  on,  for  Cataract, 
231. 

Beejapore,  Great  Gun,  42. 
Bermudas  Cast-iron  Lighthouse,  45. 
Bird,  New  African,  238. 
Birds  of  the  Faroe  Islands,  237. 
Birds,  Rare  Winter,  in  England,  236. 
Birds,  Wingless,  of  New  Zealand, 
238,264. 

Black  Shower,  Northampton,  270. 
Bonney's  Safety  Yacht,  25. 
Boutigny,  M.,  his  Heat  Experiments, 
161. 


Brain,  Human,  Size  of,  166. 

Bread-making  Machinery,  Robinson 
and  Lee's,  109. 

Brick,  Ventilating,  110. 

Bridges,  Conway  and  Menai  Tubu- 
lar, 37. 

Bridges,  Lewis  and  Queenston  Sus- 
pension, 31. 

Bridge  over  the  Rhine,  proposed, 
30. 

Bridge,  Suspension,  in  Russia,  31. 

Bridge,  Victoria  Suspension,  35. 

British  Meteorological  Society,  273 

Britannia  Tubular  Bridge,  37- 

Brougham,  Lord,  on  Light,  147. 

Buttons,  Viscount  de  Serionne's  Im- 
proved, 52. 

Caisson  Gate,  Floating,  at  Plymouth 
29. 

California,  Gold  of,  197-262. 
Carbon,  Deodorizing  Effects  of,  214. 
Carbon  from  Gas  Retorts  for  Voltaic 

Battery,  172. 
Carbon,  Trimorphism  of,  201. 
Carbonates  in  Blood,  204. 
Carbonic  Acid,Influenceof,on  Ferns, 

205. 

Cast-iron,  Zincing,  197. 
Caterpillars,  Tissue  woven  by,  167. 
Cauterization  for  Poisonous  Bites, 
244. 

Chat  Moss,  Subsidence  of,  257. 
Chimney,  Gigantic,  at  Boston,  U.  S. 
71. 

Chimneys,  Faraday  on,  80. 
Chimney,  Model  Steam-engine,  71. 
Chloroform  in  Cataract  Operations, 
231. 

Chloroform,  by  Carl's  Process,  201. 

 by  Meurer's  Process, 

200. 

Chubb's  Patent  Locks,  49. 
Church  removed  at  Liverpool,  71. 
Cigar  Destroyer,  the,  245. 
Cliff  blown  up  at  Seaford,  72. 
Cloak  Boat,  Lieut.  Halkett's,  23. 
Coal  in  Erzeroum,  258. 
Coal  Shipment,  Machine  for,  69. 
Coal-gas,  Purification  of,  80. 
Coal  Mine  Explosions,  72. 
Coating  for  Cast-iron,  43. 
Coffee,  Adulteration  of,  103. 
Collieries,  Ventilation  of,  73. 
Colours,  Rapidly  Revolving,  Distinct 

Vision  of,  150. 
Coloured  Glass  in  Fogs,  272. 
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Comets,  New,  275. 

Cometary  Physics,  Prof.  Smyth  on, 
141. 

Complementary  Colours,  Theory  of, 
149. 

Conductibility  of  the  Earth's  Sur- 
face, 188. 

Coniferae,  First  Geological  Appear- 

ance  of,  259. 
Cooling  Air  in  Hot  Climates,  80. 
Cowper,  Prof.,  illustrates  the  Great 

Exhibition  Building,  10. 
Cretinism  in  the  Sardinian  States, 

167. 

Crocodilia,  Fossil,  in  England,  265. 
Crocodilian   Reptiles,  Tympanum 

and  Palate,  229. 
Crustacea,  Notes  on,  227. 
Crystals'  Angles,  Variation  of,  152. 
Crystals,  Magneto-optic,  152. 
Crystalline  Lens  Membrane,  167. 
Cycas  Revoluta  in  Bloom,  2-i7. 
Damp  Walls,  Papering,  115. 
Davy,  Dr..  on  Steam-engine  Boiler 

Incrustations,  21. 
Diamond  under  the  Voltaic  Arc,  201. 
Dinornis,  Prof.  Owen  on,  264. 
Dolce  Campana  Pedal  Pianoforte,  57. 
Door  Spring,  New,  49. 
Dragon-tree,  Experiment  on,  248. 
Dry  Rot  in  Buildings,  70. 
Dynactinometer,  the,  159. 
Earthquake  Waves,  Measurement  of, 

155. 

Earthquake  in  Anatolia,  266. 
Edwards's  Atmopyre,  75. 
Egeria  and  Victoria,  New  Planets, 
274. 

Egg-beater,  Larkins's  Patent,  107. 
151ectric  Clock,  Bain's,  176. 
Electric  Light,  by  Staite  and  AUman, 
?76,  177. 

Electric  Telegraph,  Bakewell's  Copy- 
ing, 183. 

Electric  Telegraphs,  Improved,  179. 

Electric  Telegraph,  Submarine,  be- 
tween Enjjland  and  France,  181. 

Electric  Wave,  Velocity  of  the,  171. 

Electrical  Disturbance,  Velocity  of, 
173. 

Electrical  Houses  in  New  York,  173. 
Electrical  Machine,  New,  175. 
Electricity  of  the  Air,  i70. 
Electricity,  Atmospheric,  Effects  of 
on  the  Telegraph,  174. 
'  Electricity,  Condensation  bv,  171. 
'  Electricity,  Faraday's  Researches  in, 
23d  Series,  169. 
Electricity,  Physiological,  Mr.  Grove 
I      on,  130. 
Electro- Chemical  Telegraphs,  180. 
Electro-magnetism    as    a  Motive 
Power,  118, 121. 


Electro-magnetic  Passenger  Index, 
124. 

Engraving  Plates  for  Ferns,  114. 
Euston  Pavement,  the,  69. 
Exeter  Hall,  New  Roof  for,  47. 
Exuviation  of  Animal  Integuments. 

226.  ' 
Eye-piece,  New  Solid,  151. 
Eye,  Polarized  Structure  of,  149. 
Faraday  on  Chimneys,  80. 
Faraday's  Researches  in  Electricity, 

Fastnett  Rock  Light-house,  the,  46. 
Ferns  and  Sea-weeds,  Printing,  114 
Fire-arms,  Safety  in,  59. 
Fire-pump,  Tilley's  portable,  61. 
Fitzmaurice's  Rotary  Engine,  19. 
Flax  Growing,  M'Adam  and  Porter 
on,  96. 

Flax  Manufacture,  Improved,  93 

Flax  Process,  Claussen's,  94. 

Flax  Process,  Donlan's,  94. 

Flue,  a  Large  one,  79. 

Fimds,  Measuring  and  Registering, 

Fluoride  in  Blood  and  Milk,  203. 

Fox,  Mr.,  illustrates  the  Great  Ex- 
hibition Budding,  12. 

France,  Six  Climates  of,  156. 

Freezing  Water,  on,  156. 

Funebral  Cypress,  the,  251. 

Garments,  Catting  out,  117. 

Gas,  Coal,  Purification  of,  81. 

Gas  Cookery,  Soyer's,  106. 

Gas  Generator,  Domestic,  105. 

Gas,  Illuminating  from  Bitumen,  82. 

Gas  Stove,  New,  105. 

Gates  and  Doors,  Shepherd's,  48. 

Geological  Survey  of  the  United 
Kingdom,  265. 

Glacial  Phenomena  near  Edinburgh. 
256.  ^  ' 

Glacial  Theory,  Test  of,  253. 

Glaisher,  Mr.  on  the  Meteor  of  Feb- 
ruary, 268. 

Glass  in  Decorative  Art,  87.  ■ 

Glass,  Hale  Thomson's,  88.  ' 

Glass,  Kidd's,  88. 

Glass,  Miss  Wallace's,  87. 

Glass  as  a  non-conductor,  155. 

"Glass  Pens,"  86. 

Glass  Shades,  Machine  for  Cutting, 
89. 

Gold  of  California,  197,  292. 

Gold  Distribution,  on,  by  Sir  R.  Mur- 

chison,  259. 
Gold  from  Jamaica,  263. 
Gold,  Surface,  262. 
Gold  in  Wicklow,  263. 
Granite  Rocks,  Dispersion  of,  254. 
Grass-Cloth  of  India,  248. 
Great  Exhibition  Building-,  the,  4. 
Great  Circle  Sailing,  137.' 
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Greenwich  Observatory,Aanual  Visi- 
tation of,  276. 

Gun,  Sears's  patent,  60. 

Gunpowder,  New,  198. 

Guttapercha  Electrical  Machine,175. 

Gutta  Perclia  Trade,  the,  112. 

Hail-storm  in  May,  271. 

Hail-storms  in  India,  155. 

Hales's  Rockets,  59. 

Hearing  Apparatus,  Gutta  Percha, 
113. 

Heat  and   Electricity  as  Motive 

Agents,  125. 
Hippopotamus   in  the  Zoological 

Society's  Menagerie,  233—236. 
Hot-Air  Apparatus,  82. 
Hot-Air  Engine,  82. 
Humus,  Soubeiran  on,  205. 
Hunt,  Mr.R.,  on  EleCiio-magnetism, 

118. 

Hvdrated  Minerals,  Condensation 

of,  199. 
Hydraulic  Presses,  18. 
Hydrochloric  Acid,   by  Gregory's 

process,  195. 
H  >  drostatic  Log,  the,  97. 
Hygrometer,  Register,  64. 
Ice-making,  Sir  John  Herschel  on, 

157. 

Impulsoria,  the  Patent,  61. 

Incrustations  in  Steam  -  engine 
Boilers,  21. 

Induction,  Eighth  Memoir  on,  140. 

Infusorial  Deposits  in  Oregon,  263. 

Insects,  Preservation  of,  245. 

Iodine  in  Beet-root,  207. 

Iodine  in  Fresh-water  Plants,  207. 

Irish  Fauna,  Additions  to,  241. 

Iron  Girders,  Deflection  of,  40. 

iron  House-Building,  46. 

Iron  Lighthouse,  45,  46. 

iron  Manufacture,  Knowles's  Im- 
proved, 39. 

Iron  Permanent  Ways,  42. 

Iron,  Quantitative  Determination 
of,  196. 

Iron  in  Railway  Structures,  41. 
Iron  Ships,  Effect  of  Shot  on,  43. 
Iron,  Wrought  and  Cast,  Elasticity 
of,  40. 

Isinglass,  Adulteration  of,  101. 
Ivory,  Decayed,  to  Restore,  110. 
Ivory,  to  Engrave  upon.  111. 
Ivory,  Flexible,  HI. 
Ivory,  Plastic,  112. 
Kew  Gardens  Museum,  249. 
Kew  Observatory,  the,  158-249. 
Kissingen  Artesian  Salt  Spring,  35. 
Lamps,  Improved,  84. 
Larva,  Curious,  247. 
Life-boat,  Holbrook's  New,  26. 
Light,  Prolongation  of,  in  the  North, 
149. 


Light  and  Heat,  Identity  of,  192. 

Light,  Properties  of,  147. 

Light,  Velocity  of,  146. 

Light-house  Apparatus,  Revolving, 
limited,  85. 

Lightning,  Death  by,  154. 

Lightning,  Effects  of,  on  a  Tree,  153. 

Limbs  Reproduced  after  Amputa- 
tion, 228. 

Lime,  a  Mountain  of,  258. 

Liquids,  Diffusion  of,  164. 

Lock,  Cotterill's  New,  50. 

Locks  and  Keys,  Chubb  on,  49. 

Locusts  in  Sravoy,  242. 

Lunar  Surface  and  the  Earth,  Mr. 
Nasmyth  on,  277. 

Macintosh's  Substitute  for  the  Screw, 
126. 

Magnet,  Large,  by  Elias,  168. 
Magnets,  Powerful,  139. 
Magnetism,  Terrestrial,  185. 
Mantell,  Dr.,  on  the  Notornis,  239. 
Marine  Propulsion,  23,  127. 
Marine  Telescope,  the,  98. 
Mariotte's  Law  interpreted,  192. 
Mastodon  in  Piedmont,  265. 
Matteucci  on  the  Earth's  Conducti- 

bility,  188. 
Melsen's     Sugar-making  Process, 

iuO,  208. 

Menagerie  of  the  Zoological  Society, 
225. 

Mercury,  Distillation  of,  by  High- 

pressure  Steam,  194. 
Mesmerism  as  a  Mechanical  Power, 

125. 

Metals,  Reduction  of,  193. 
Metals,  Tenacity  of,  163. 
Meteor,  Splendid,  in  February,  268. 
Meteorological  Observations  at  Thi- 
bet, 138. 

Meteorological  Summary  of  1850, 
282. 

Metropolitan  Tunneling  and  River 

Embankment,  29. 
Milk,  Essence  of.  106. 
Minute  Vision,  Powers  of,  85. 
Morphology  of  the  M  uscular  System, 

226. 

Mois  -'s  Electric  Telegraph,  179. 

iViurchison  on  the  Distribution  of 
Gold,  259. 

Museum  in  the  Royal  Botanic  Gar- 
dens at  Kew,  249. 

Nasmvth  on  the  Lunar  Surface  and 
Earth,  277. 

Nasmyth's  Oil  Test,  53. 

Nebulse,  Lord  Rosse  on,  142. 

New  Zealand  Birds,  238. 

Niagara,  Falls  of,  259. 

Nitrogen  and  Boron,  Compound  of, 
200. 

Nitrogen,  Fixation  of,  164. 
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Notornis,  the,  of  New  Zealand,  239. 
Obituary  List  of  1850,  283. 
Observatory  at   Kew,  Report  on, 
158,  249. 

Observatory,  Royal,  Annual  Visita- 
tion of,  276. 

Observatories,  Ma^netical  and  Me- 
teorolog^ical,  138. 

Oil  Test,  Nas myth's,  53. 

Oil  of  Vitriol,  Purification  of,  200. 

Opah,  or  Kins-fish,  the,  241. 

Opisometer,  Elliott's,  56. 

Optical  Phenomena  in  Astronomy, 
279. 

Oven,  New,  109. 

Owen,  Prof.,  on  the  Hippopotamus, 
234. 

Owen,  Prof.,  on  the  Wingless  New 

Zealand  Birds,  239,  264. 
Oysters,  Cunning-,  241. 
Ozone,  Prof.  Schonbein  on,  201. 
Pag-e,  Prof.,  on  Electro-mag^netism, 

121. 

Palaeozoic  Rocks  in  Scotland,  253. 
Palmyra  Palm  of  Ceylon,  252. 
Paper  for  Roofs,  58. 
Parachutes  used  in  Mines,  104. 
Paxton,  Joseph,  his  Design  for  the 

Great  Exhibition  Buildmg,6. 
Payne's  Ne^v  Light,  83. 
Peat  Charcoal,  Properties  of,  202, 

223. 

Peat,  Products  from,  83. 
Photography,  Progress  of,  216-223. 
 Accelerating  Process, 

by  Middleton,  222. 
 Albuminizing  Glasses, 

220. 

 Brewster  on,  216. 

 •  Fluoride  of  Potassium, 

221. 

 Malone's  Glass  Shades, 

218. 

 MayalPs  Crayon  Da- 
guerreotypes, 221. 

 Niepce's  Sun  and  Moon 

Images  on  Glass,  217. 

—  —  Poitevin  on,  217. 

Pianoforte,  Improved  American,  67. 

Pipes,  Earthenware,  Improved,  116. 

Planets,  New,  274. 

Planing  Rule,  Tebays,  71. 

Plough,  New  Subsoil  Draining,  92. 

Plough,  Steam,  Lord  Willoughby  De 
Eresby's.  93. 

Plucker,  Prof.,  on  Boutigny's  Expe- 

p  riments,  161. 

Pneumatic  Spheroidal  Engine,  160. 
Polarization  of  Light,  Pasteur  on, 
131. 

Polyzoa,  Freshwater,  242. 
Porpoise,  Leather  and  Oil,  118. 
Port  Wine  Stains,  to  remove,  108. 
l^otussium.  Phosphorescence  of,  198. 


Pri  nting  Machine,  New  Rotary,  64. 
Printing  Machines,  "  the  Times," 
65. 

Printing  Press,  Rotary  Card,  65. 

Pyroglycerin,  by  Sobrero,  198. 

Reefing  Top-sail  from  the  Deck,  24. 

Respiration,  Elfect  of,  on  Air,  129. 

Rewards  for  Scientific  Purposes,  128. 

River  Action  and  Raised  Sea  Mar- 
gins, 256. 

Rockets,  Hales's,  59. 

Roman  Pavements,  Chemistry  of, 
192. 

Roof,  New,  for  Exeter  Hall,  47. 

"  Ropy  Bread,"  248. 

Rosse,  Lord,  on  Nebulae,  142. 

Rotary  Engine,  Fitzmaurice's,  19. 

Rowan  and  Sons'  Ventilation  of  Fac- 
tories, 77. 

Russia,  Great  Suspension  Bridge 
in,  31. 

Safety  in  Fire-arras,  59. 

Safety  Steering  Wheel,  27. 

Safety  Yacht,  Bonney's,  25. 

Salinometer,  How's  patent,  24. 

Salt,  Influence  of,  onVegetation,  247. 

Saturn,  Supposed  New  Ring  of,  277. 

Saw-mill,  Driven  by  Artesian  Wells, 
63. 

Saw-mill,  Self-acting,  62. 
Sc  lonbe  n.  Prof.,  on  Charcoal,  214. 
Schonbein,  Prof.,  on  Ozone,  201. 
Scolfern's  Sugar  Manufacture,  lOD, 
209. 

Scoresby  on  Atlantic  Waves,  132. 
Screw  Propulsion  principle,  the,  23. 
Sea-Cow,  Capture  of,  232. 
Sea  Water  made  drinkable,  210. 
Sea-water,  Metals  in,  164. 
Seaford  Cliff  Explosion,  72. 
Sears's  Patent  Gun,  60. 
Serpent  Charming,  243. 
Serpentine  Water  in  Hyde  Park,  249. 
Sewage  of  Towns,  by  Prince  Albert, 
90. 

Shaw's  Patent  Air-Gun,  57. 
Sheringham's  Ventilating  Valve,  78. 
Shipwrecks,  Provision  against,  27. 
Shower-bath,  Portable  Crane,  115. 
Sidereal  and  Solar  Time,  145. 
Sieman's  Regenerative  Condenser, 
20. 

Silver  Lode  in  Devon,  263. 
Soap-test,  Action  of,  upon  Water,21l 
Society  of  Arts,  Anniversary  of,  122. 
Solar  Radiations,  Chemical  Action 
of,  216. 

Speculum  Support,  Lassell's,  56. 
Sponge  Trade  of  the  Bahamas,  116. 
Steam  for  the  Andes,  23. 
Steam  Generator,  Wright's  patent, 
19. 

Steam-ships,  Atlantic"  and  "  Pa- 
cific," 15. 
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Steam,  Remarkable  Property  of,  160. 
Steel,  Airiprican,  51. 
Steel,  Holland's  patent  for  making, 
51. 

Steel  without  Pig--Iron,  51. 
Stephenson,  Robert,  memoir  of,  3. 
Storm,  Destructive,  in  Dublin,  270. 
Storm  of  Hail,  271. 
Storni-^las>,  how  made,  273. 
Succinic  Acid  in  the  Human  Body, 

204.  ' 
Suirar  extracting  Process,  Melsens's 

208. 

Su^ar,  Manufacture  of,  100,  208. 

Sulphurous  Acid,  by  Boutlgny's  Pro- 
cess, 179. 

Sunderland  Tidal  Gaug-e,  29. 

Sunlight,  Influence  of,  on  Colours, 
215.  * 

Suspension  Bridge  {see  Bridge). 

Swimming  Stockings,  Patent,  117. 

Switzerland  and  Piedmont  Super- 
ficial Deposits,  254. 

Telescope,  the  Marine,  98. 

Telescope,  Nasmyth's  Improvements 
in,  56. 

Terra  Cotta  Decorations,  108. 
Terrestrial  Magnetism,  Prof.  Airy 
on,  185. 

Tertiary  Deposits  in  the  Isle  of  Mull, 
256.  ' 

lidal  Gauge,  Self-Registering,  28. 

Tide  Researches,  by  Dr.  Whewell, 
131. 

Tilley's  Portable  Pire-Pump,  61. 
Tortoise,  Gigantic  Land,  243. 


Towns,  Air  and  Water  of,  213. 
Tsetse  and  Zimb,  the,  246. 
Turpentine  Antidote  to  Moths,  107. 
Valve,  Sheringham's  Ventilating,  78 
Varley's  Air-pump,  57.  ° 
Ventilating  Brick,  110. 
Ventilation  of  Collieries,  73. 
Ventilation  of  Factories,  77. 
Ventilation  of  Hospitals,  &c.  76. 
Ventilation  of  Workhouses,  77. 
Vesuvius,  Eruption  of,  266. 
Victoria  Suspension  Bridge,  35. 
Voltaic  Battery,  New,  185. 
Wasps,  Destruction  of,  245. 
Water,  Organic  Matter  in,  164. 
Water  Pipes,  Bursting  of,  115. 
Water  Purifiers,  Natural,  215. 
Water  Telescope,  the,  98. 
Water,  Soap-Test  for,  211 
Water  from  Wells,  Alteration  of,  212. 
W  atery  Secretions  in  Plants,  207. 
Waterproofing  Fleeces  of  Si-epp,  109 
Waterspout,  Ship  Sunk  by,  271. 
Wave,  Great  Atmospheric,  136,  274. 
Wave  principle.  Vessels  built  on,  98. 
W^aves,  Force  of,  17. 
Whewell's  Tide  Researches,  131. 
Whishaw's  Improved  Telekoupho- 
non,  126. 

W^nght's  Patent  Steam  Generator,  f 

Wyatt,  M .  D.  describes  the  Great 

Exhibition  Building,  9. 
Zinc,  White,  114. 

Zoological  Society  of  London  Report,  \ 
224.  ' 
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SUPPLEMENTARY  YEAR-BOOK  OF  PACTS 

1861:  ^ 

By  JOHN  TIMBS. 
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Articles  exhibited.  ^      ^  1 
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3fa  ^llustrateii  Wnh, 


Christmas  with  the  Poets 


A  collection  of  English  Poetry  relating  to  the  Festival  of  Christmas, 
with  Introductory  Observations,  explanatory  of  obsolete  rites  ana 
customs,  and  upwards  of  Fifty  Engravings  from  Drawings  by  Birket 
Foster,  and  numerous  Initial  Letters  and  Borders  printed  m  gold. 
Super-royal  8vo.  richly  bound,  25s. 

The  Book  of  Beauty. 

The  Court  Album,  or  Book  of  Beauty  for  1851.  A  series  of  charming 
Portraits  of  the  young  Female  Nobility,  from  Drawings  by  John 
Hayter.  The  Plates  are  beautifully  engraved  with  finished  back- 
grounds, forming  exact  facsimiles  of  Mr.  Hayter's  drawings,  and 
are  accompanied  with  Historical  and  Biographical  Memoirs.  4to.  richly 
gilt,  21s. ;  coloured,  42s. 

Heath's  Keepsake. 

The  Keepsake  for  1851.  Edited  by  Miss  M.  A.  Power,  (Lady  Bles- 
siNGTON's  niece),  assisted  by  the  most  popular  writers  of  the  day. 
Beautifully  illustrated  under  the  superintendence  of  Mr.  Frederick 
Heath.   Royal  8vo.  21s. ;  India  proofs,  52s.  6d. 

The  Landscape  Painters  of  England  : 

Sketches  after  English  Landscape  Painters  .  Twenty  Etchings  of  their 
most  characteristic  works,  by  Louis  Marvy,  with  short  ^otlces  by 
W  M.  Thackeray.   Royal  4to.  31s.  6d. ;  coloured,  52s.  6d. 
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Illustrated  Works — continued. 

Longfellow's  Poetical  Works, 

Including  "  Evan-eliDe,"  "Voices  of  the  Night,"  and  other  Poems- 
beautifully  lUustrated  by  Birket  Foster,  Jane  Ben  ham,  and  jThn 
Gilbert.   Crown  8vo.  21s.  cloth  ;  morocco,  30s.  '  ""^ 

Evangeline,"  separate,  10s.  6d.  boards  ;  16s.  morocco. 

^  oices  of  the  ^lght,"  I2s.  boards  ;  l8s.  morocco. 

Bunyan's  Pilgrim's  Progress. 

Profusely  illnstrated  by  William  Harvey;  with  Life  by  the  Rev 
c^oThTeo^.  m^^^cc^o."^'^-  ''''  ^^^^^^  i^^--^  large^'a'plr,^4ll^ 

The  Heroines  of  Shakspeare  : 

Forty-five  Portraits  of  the  principal  Female  Characters.  Eneraved 
under  he  superintendence  of  Mr.  Charles  Heath,  from  DrUriuS 
c^io"  aUT'Ss  '        ^-.d^^-e'y  boundin  mToc^'cr^s^^ 

p?oo^,^^.  5s  '  imperial  folio,       I3s.  6d.;  India 

Rembrandt  and  his  Works ; 

BrRVFT'^F'^R  Examination  into  his  Principles  and  Practice.  Bv  John  , 
iiLRNET,  Id  Plates,  4to.  31s.  6d. ;  Artist's  Auto^^raDh  Proofs  ' 

imperial  4to.  ^5.  5s.  (only  50  printed).  ^uiu^rapii  rioois,  ^ 

Curiosities  of  Glass-making  : 

?  ^iftory  of  the  Art,  Ancient  and  Modem.   Bv  Apsley  Pellatt  Esn 
doth,  Plates  of  Antique  Vases,  &c!  smlli  4?2;  ; 

The  Cartoons  of  Raffaelle, 

from  Hampton  Court  Palace.  Engraved  bv  John  Burnet  With 
Descriptive  Letterpress  and  Critical  Remarks.  Seven  lar^^  Pla  es 
(24  inches  by  34).    In  wrapper,  31s.  6d. ;  or  coloured,  63s  " 

Vestiges  of  Old  London, 

A  series  of  finished  Etchings  from  original  drawings,  with  descriptions 
historical  associations,  and  other  references  ;  by  J.  WYKEHrCi  Archer 

(Pa?tsf  ?onf^^^^^  prints  6s.  ;  India  proofs,  I'os.  6d^''coM^l^!~ 
(rarts  1.  to  iV.  are  now  ready.) 

Views  in  Rome ; 

comprising  all  its  principal  Edifices,  and  its  surrounding  Scenerv 

rrrf'Ttn^dif  •  ^p^'^^v  -^'^^  ^  Panoramic  View  o?  th'e 

Cit\.    4to.  21s. ;  India  proofs,  .36  2.  2s. 

Catlin's  American  Portfoho 

of  Hunting  Scenes,  Games,  Amusements,  &c.  &c.  of  the  North  Amprinn 
n™^  "Vr^  L,thography,  by  George  CATLiN.'^L'rge  ^oM 
ca?ro?rdfnpombnoi67"  ''''  ^^^^^^^  - 

The  Bible  Gallery : 

Eighteen  Portraits  of  the  Women  mentioned  m  Scripture,  beautifullv 
«vf  h?.'^H^'^°'i^K^"'''i^  Drawings,  with  letterpress  Descrip  ions.  Imp. 
8vo.  handsomely  bound,  21s. ;  with  Plates  beaiitifully  coloured,  42s 

The  Women  of  the  Bible. 

(forming  a  Second  Series  of  The  Bible  Gallery). 
Handsomely  bound,  21s. ;  coloured,  42s.  ^i^ur^t^^,. 
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Illustrated  Works — continued. 


The  Gallery  of  Byron  Beauties  : 

Portraits  of  the  Heroines  of  Lord  Byron's  Poems,  from  Drawings  by 
the  most  eminent  Artists.  Super-royal  8vo.  morocco,  31s.  6d.;  highly 
coloured, 

Heath's  Waverley  Gallery. 

Portraits  of  the  principal  Female  Characters  in  the  Writings  of  Scott. 
36  highly-finished  Plates,  super-royal  8vo.  splendidly  bound  in  morocco, 
31s.  6d. ;  with  coloured  plates, 

Gallery  of  the  Graces ; 

or.  Beauties  of  British  Poets  :  36  beautiful  Female  Heads  by  Landseer, 
Boxall,  F.  Stone,  &c.,  illustrating  Tennyson,  Campbell,  Rogers,  Landon, 
&c.   Super-royal  8vo.  31s.  6d.  morocco  ;  with  coloured  Plates,  ^3. 

Milton's  Poetical  Works. 

Paradise  Lost  and  Regained,  Comus,  Samson  Agonistes,  L' Allegro,  &c. : 
with  Essay  on  Milton's  Life  and  Writings,  by  James  Montgomery; 
illustrated  with  One  Hundred  and  Twenty  Engravings,  by  Thompson, 
Williams,  Orrin  Smith,  &c.  from  Drawings  by  William  Harvey. 
Two  volumes,  crown  Svo.  24s.  cloth  ;  34s.  morocco. 

Thomson's  Seasons  and  Castle  of  Indolence. 

With  Life  and  Critical  Remarks  by  Allan  Cunningham  ;  and 48 Illus- 
trations by  Samuel  Williams.   12s.  cloth ;  l7s.  morocco. 

Beattie  and  Collins'  Poetical  Works. 

With  an  Essay  on  their  Lives  and  Writings,  and  Illustrations,  engraved 
by  S.  Williams,  &c.  from  Drawings  by  John  Absolon.  Crown  Svo. 
cloth,  12s.;  morocco,  I7s. 

The  Language  of  Plowers  ; 

or,  the  Pilgrimage  of  Love.  By  Thomas  Miller.  With  Twelve 
beautifully  coloured  Plates.   Fcp.  Svo.  silk,  10s.  6d. ;  morocco,  12s. 

The  Romance  of  Nature  ; 

or,  the  Flower  Seasons  Illustrated.  By  L.  A.  Twamley.  With  Twenty- 
seven  coloured  Plates,  3d  Edition,  31s.  6d.  morocco. 

Our  Wild  Flowers : 

a  Popular  and  Descriptive  Account  of  the  Field  Flowers  of  England.  By 
L.  A.  Twamley.   Many  coloured  Plates,  21s.  morocco. 

Flora's  Gems : 

Twelve  splendid  Groups  of  Flowers,  drawn  and  coloured  by  James 
Andrews  ;  with  Poetical  Illustrations  by  L.  A.  Twamley.  Imp.  4to, 
21s.  handsomely  bound. 

Sir  Walter  Scott's  most  Popular  Works — 

TiWs  Illustrated  Editions. 

1.  THE  LAY  OF  THE  LAST  MINSTREL. 

2.  THE  LADY  OF  THE  LAKE. 

3.  MARMION  :  A  TALE  OF  FLODDEN  FIELD. 

4.  ROKEBY. 

These  elegant  volumes  are  uniformly  printed  in  fcp.  Svo.  and  illustrated 
with  numerous  Engravings  on  Steel,  price  7s.  cloth  ;  10s.  6d.  morocco  elegant. 
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Illustrated  Works — continued. 


Cowper's  Poems. 

With  Life  and  Critical  Remarks,  by  the  Rev.  Thomas  Dale  :  and  75 
line  Engravings  by  J.  Orrin  Smith,  from  Drawings  by  J.  Gilbert.  Two 
vols,  crown  8vo.  24s.  cloth;  34s.  morocco. 

The  handsomest  of  the  editions  of  Cowper."— Spectatok. 

Pictures  of  Country  Life ; 

or.  Summer  Rambles  in  Green  and  Shady  Places.  By  Thos.  Miller, 
Author  of  "  Beauties  of  the  Country."  With  Illustrations  by  Samuel 
Wilhams.   Crown  8vo.  cloth,  10s.  6d. ;  morocco  elegant,  17s. 

Sketches  at  Home  and  Abroad. 

By  J.  D.  Harding.  Sixty  Views  of  the  most  interesting  Scenes,  Foreign 
and  Domestic,  printed  in  tints,  in  exact  imitation  of  the  Original  Draw- 
ings.  Imperial  folio,  half-morocco,  ^6.  6s. 

A  treasure-house  of  delight.  Here  northern  Italy  yields  up  its  architectural  glories  and  its 
lake  scenery— Venice  its  palaces— the  Tyrol  its  romantic  valleys  and  villages— the  Rhenish  cities 
their  picturesque  beauty— and  France  and  England  their  greenest  spots  of  remembrance."  Athen. 

The  Beauty  of  the  Heavens. 

In  One  Hundred  and  Four  Coloured  Plates,  representing  the  principal 
Astronomical  Phenomena;  and  an  Elementary  Lecture,  expressly  adapted 
for  Family  Instruction  and  Entertainment.  By  Charles  F.  Blunt. 
New  Edition,  4to.  cloth,  28s. 

Le  Keux's  Memorials  of  Cambridge. 

Views  of  the  Colleges,  Halls,  Churches,  and  other  Public  Buildings  of 
the  University  and  Town,  engraved  by  J.  Le  Keux ;  with  Historical  and 
Descriptive  Accounts,  by  Thomas  Wright,  B.A.,  and  the  Rev.  H.  L. 
Jones.  Two  volumes,  demy  8vo.  cloth,  24s. ;  quarto  proofs,  42s. ; 
India  ditto,  63s. 

Pearls  of  the  East : 

Beauties  from  "  Lalla  Rookh."  Twelve  large-sized  Portraits,  by  Fanny 
CoRBAux.   Imp.  4to.  31s.  6d.  tinted ;  plates  highly  coloured,  52s.  6d. 

Walton  and  Cotton's  Complete  Angler. 

Edited  by  John  Major,  with  Illustrations  by  Absolon.  New  Edition, 
fcp.  8vo.  cloth,  12s. ;  morocco,  18s. ;  large  paper,  boards,  24s. ;  morocco, 
31s.  6d. 

Compositions  from  the  Liturgy. 

By  John  Bell,  Sculptor.   Thirty-six  Plates,  quarto,  14s. 

 ®  

PRACTICAL  WORKS  ON 


JOHN  BURNET,  F.R.S. 

Landscape  Painting  in  Oil  Colours 

explained,  in  Letters  on  the  Theory  and  Practice  of  the  Art.  Illustrated 
by  14  Plates  of  Examples  from  the  several  Schools.  By  John  Burnet, 
F.R.S.  Author  of  '*  Practical  Hints  on  Painting."   Quarto,  21s.  cloth. 
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Drawing  and  Painting — continued. 


Practical  Hints  on  Portrait  Painting. 

Illustrated  by  Examples  from  the  Works  of  the  best  Masters.  By 
John  Burnet.   Demy  4to.  21s. 

Practical  Essays  on  the  Pine  Arts ; 

with  a  Critical  Examination  into  the  Principles  and  Practice  of  the  late 
Sir  David  Wilkie.   By  John  Burnet.   Post  8vo.  6s, 

J.  D.  HARDING. 

Lessons  on  Art : 

a  complete  Course  of  Instruction,  with  Examples  for  Practice.  By 
J.  D.  Harding.   4to.  25s.  cloth;  or  in  separate  Numbers,  21s. 

*:^*  This  work  is  dedicated  to  His  Royal  Highness  the  Prince  of  Wales, 
by  special  permission  of  Her  Majesty  the  Queen, 

Elementary  Art ; 

or,  the  Use  of  the  Chalk  and  Lead  Pencil  advocated  and  explained.  By 
J.  D.  Harding.  With  numerous  Plates.  Third  Edition,  imperial 
4to.  42s. 

Lessons  on  Trees. 

A  progressive  series  of  examples;  by  J.  D.  Harding.  Imp. 4to.  25s. 
cloth ;  or  in  separate  Numbers,  21s. 

***  For  List  of  Mr.  Harding's  Drawing  Books,  see  pa^e  20. 


The  Elements  of  Art : 

a  Manual  for  the  Amateur,  and  Basis  of  Study  for  the  Professional  Artist. 
By  J.  G.  Chapman.   Many  Woodcuts.  4to.  10s.  6d. 

The  Art  of  Painting  Restored 

to  its  simplest  hnd  surest  principles.  By  L.  Hundertpfund.  24 
coloured  Plates.   Post  8vo.  9s.  6d. 

Manuals  of  Art,  see  page  17.  Drawing  Books,  page  20. 

 ^  

Irrljiteteal  SJnrte. 

RAPHAEL  AND  J.  ARTHUR  BRANDON. 

An  Analysis  of  Gothick  Architecture. 

Illustrated  by  a  series  of  upwards  of  Seven  Hundred  Examples  of  Door- 
ways, Windows,  &c. ;  accompanied  with  Remarks  on  the  several  Details 
of  an  Ecclesiastical  Edifice.  By  R.  and  J.  A.  Brandon,  Architects. 
2  large  vols,  royal  4to.  ^5.  5s. 

The  Open  Timber  Roofs  of  the  Middle  Ages. 

Illustrated  by  Perspective  and  Working  Drawings  of  some  of  the  best 
varieties  of  Church  Roofs ;  with  descriptive  Letterpress.  By  R.  and  J.  A. 
Brandon.   Royal  4to.  uniform  with  the  above,  £Z.  3s. 
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Architectural  Works — continued. 

Parish  Churches ; 

being  Perspective  Views  of  Enj^lish  Ecclesiastical  Structures;  accom- 
panied by  Plans  drawn  to  a  Uniform  Scale,  and  Letterpress  Descriptions. 
pJ'f  o    ^'  ^^^^i^ON,  Architects.     Large  8vo.  containing  160 

Jriaies,  db  2i%  2s. 


Winkles's  Enghsh  Cathedrals. 

Architectural  and  Picturesque  Illustrations  of  the  Cathe- 
dral Churches  of  England  and  Wales.  180  Plates,  beautifully 
engraved  by  B.  Winkles  ;  with  Historical  and  Descriptive  Accounts 
ot  the  various  Cathedrals.  In  three  handsome  vols,  imperial  Svo.  cloth 
^2.  8s. ;  royal  4to.  India  proofs  {very  few  left),  ^6.  6s. 

V  The  Third  Volume,  comprising  Lichfield,  Gloucester,  Hereford,  Wor- 
^^-n^iT'  J^Y^ara,  Carlisle,  Chester,  Ripon,  and  the  Welsh  Cathedrals,  may 
still  be  had  separately,  to  complete  sets,  price  24s.  in  8vo.,  48s.  4to. 

Winkles's  French  Cathedrals. 

From  Drawings  by  R.  Garland;  with  Historical  and  Descriptive 
IndiTproofs  52^^^^^^  ™  Cloth,  21s. ;  royal  4to. 

Glossary  of  Architecture. 

Explanation  of  the  Terms  used  in  Grecian,  Roman,  Italian,  and  Gothic 
Architecture,  exemplified  by  many  Hundred  Woodcuts.  Fifth  Edition, 
much  enlarged.   3  vols.  8vo.  48s. 

Introduction  to  Gothic  Architecture. 

By  the  Editor  of  the  "  Glossary with  numerous  Illustrations,  4s.  6d.  cl. 

Principles  of  Gothic  Ecclesiastical  Architecture. 

By  M.  H.  Bloxam.  With  an  Explanation  of  Technical  Terms.  Ninth 
Edition,  enlarged,  with  260  Woodcuts,  6s.  cloth. 

Stuart's  Antiquities  of  Athens, 

And  other  Monuments  of  Greece.  With  Seventy  Plates,  accurately 
reduced  from  the  great  work  of  Stuart  and  Revett ;  and  a  Chronological 
^cture    lOs"  6d  ^cMh^^^  Introduction  to  the  Study  of  Grecian  A?chi- 

Domestic  Architecture. 

Illustrations  of  the  Ancient  Domestic  Architecture  of  England,  from  the 
Xlth  to  the  Xyilth  Century.  Arranged  by  John  Britton,  F.S.A. 
With  an  Historical  and  Descriptive  Essay.   Fcp.  8vo.  5s.  cloth. 

Wild's  Enghsh  Cathedrals. 

Twelve  Select  Examples  from  the  Cathedrals  of  England  of  the  Eccle- 
siastical Architecture  of  the  xMiddle  Ages.  Beautifully  coloured  after  the 
original  Drawings.  By  Charles  Wild.  Mounted  on  tinted  card- 
board,  i€&.  6s.  the  set. 

*»*  A  more  detailed  Catalogue  of  Architectural  Works  may  be 
nad  on  application. 
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A  Month  in  Constantinople. 

By  Albert  Smith.  With  numerous  Illustrations  on  Steel  and  Wood. 
Second  edition,  post  8vo.  10s.  6d.  cloth. 

Prince  Adalbert. 

Travels  of  H.R.H.  Prince  Adalbert,  of  Prussia,  in  the  South  of  Europe 
and  in  Brazil ;  with  a  Voyage  up  the  Amazon  and  the  Xingu.  Trans- 
lated by  Sir  R.  H.  Schomburgk  and  J.  E,  Taylor.  2  vols.  8vo.  Maps 
and  Plates,  24s. 

Travels  in  Peru, 

during  the  years  1838-42,  across  the  Cordilleras  and  the  Andes  into  the 
Primeval  Forests.  By  Dr.  J.  J.  Von  Tschudi.  Translated  by  Miss 
Ross.   8vo.  12s. 

Four  Months  among  the  Gold-finders  in  California. 

By  J.  Tyrvthitt  Brooks,  M.D.   Post  8vo.  8s.  6d. 

Notes  of  Eight  Years'  Travels  and  Residence  in 

Europe.  By  George  Catlin.  With  numerous  Illustrations.  2  vols- 
8vo.  cloth,  14s. 

Wanderings  and  Fortunes  of  some  German 

Emigrants.  By  F.  GERSTiECKER.  Translated  by  David  Black. 
Crown  Svo.  6s. 

The  Boat  and  the  Caravan : 

a  Family  Tour  in  Egypt  and  Syria.  With  Engravings  on  Steel  from 
Original  Drawings.   Third  Edit.   Fcp.  8vo.  cloth,  7s. ;  morocco,  10s.  6d. 

Tour  on  the  Prairies. 

Narrative  of  an  Exnedition  across  the  Great  South  Western  Prairies, 
from  Texas  to  Santa  F^;.  By  George  W.  Kendall.  2  vols.  fcp.  Svo. 
with  Map  and  Plates,  12s. 

The  Romance  of  Modern  Travel ; 

or.  Year-book  of  Adventure ;  containing  the  choicest  Extracts  from  the 
best  Books  of  Travel  published  during  the  Year.    Fcp.  Svo.  Plates,  5s. 

 ®  


l^itlinn  unit  Imttsmnt 


Leonard  Lindsay. 

The  Story  of  a  Buccaneer.   By  Angus  B.  Reach.  2  vols,  post  Svo.  21s. 
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Fiction  and  Amusement — continued. 


THE  BROTHERS  MAYHEW. 

The  Greatest  Plague  of  Life ; 

or,  The  Adventures  of  a  Lady  in  Search  of  a  Servant,  by  One  who  has 
been  almost  Worried  to  Death.  Edited  by  the  Brothers  Mayhew. 
Illustrated  by  George  Cruikshank.  Crown  8vo.  7s.  cloth. 

Whom  to  Marry,  and  how  to  get  Married ; 

by  One  who  has  refused  "Twenty  excellent  Oifers"  at  least.   Edited  by 
the  Brothers  Mayhew.   Illustrated  by  George  Cruikshank.   7s.  cloth. 

The  Magic  of  Industry ; 

or,  The  Good  Genius  that  turned  Everything  to  Gold :  a  Fairy  Tale.  By 
the  Brothers  Mayhew.  With  Plates  by  George  Cruikshank.  2s.  6d.  cloth.  , 

Acting  Charades ;  1 

or,  Deeds  not  Words.   A  Christmas  game  to  make  a  long  evening  short.  \ 
By  the  Brothers  Mayhew.  Illustrated  with  many  hundred  woodcuts. 
5s.  cloth. 

The  Pottleton  Legacy :  \ 

a  Story  of  Town  and  Country  Life.  By  Albert  Smith.  With  lUustra-  ^ 
tions  by  Hablot  K.  Browne.  Crown  8vo.  10s.  6d. 

Christopher  Tadpole : 

his  Struggles  and  Adventures.   By  Albert  Smith.  With  42  Illustra- 
tions on  Steel,  by  John  Leech,  and  a  Portrait  of  the  Author.  8s. 
*»*  See  also  Comic  Natural  Histories,  &c.  page  11. 

Clement  Lorimer ;  | 

or,  The  Book  with  the  Iron  Clasps.  By  Angus  B.  Reach.  Illustrated  | 
by  George  Cruikshank.  Crown  8vo.  7s.  cloth.  < 


Gavarni  in  London. 

Scenes  and  Sketches  of  London  Life  and  Manners.  By  Mons.  Gavarni. 
Beautifully  engraved  and  tinted.   Imp.  Svo.  handsomely  bound,  10s.  6d. 

The  Pentamerone ; 

or.  Story  of  Stories :  an  admirable  Collection  of  Fairy  Tales.  By  Giam. 
Basile.  Translated  from  the  Neapolitan  by  J.  E.  Taylor.  With 
Illustrations  by  George  Cruikshank.  New  Edition  Revised.  Crown  Svo. 
6s.  cloth. 

Village  Tales  from  the  Black  Forest. 

By  Berthold  Auerbach.  Translated  by  Meta  Taylor.  With 
Illustrations  by  Absolon.   Post  Svo.  6s.  cloth. 

Pen  and  Ink  Sketches  of  Poets,  Preachers,  and 

Politicians.   Second  Edition.   Post  Svo.  7s.  6d. 

The  Young  Lady's  Oracle  : 

A  Fireside  Amusement,  with  coloured  Plate.  2s.  6d.  cloth. 
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GEORGE  CRUIKSHANK'S  WORKS. 

The  Comic  Almanack  for  1851. 

New  Series,  with  coloured  Plate.   Fcp.  8vo.  cloth,  2s.  6d. 

My  Sketch-book ; 

containing  more  than  Two  Hundred  laughable  Sketches.  By  George 
Cruikshank.    In  9  Numbers,  2s.  6d.  plain  ;  3s.  6d.  coloured. 

Scraps  and  Sketches. 

In  4  Parts,  each  8s.  plain  ;  12s.  coloured. 

Illustrations  of  Time. 

Ss.  plain ;  1 2s.  coloured. 

Illustrations  of  Phrenology. 

Ss.  plain  ;  12s.  coloured. 

The  Bottle. 

In  8  large  Plates,  Is. ;  or  printed  in  tints,  6s. 

The  Drunkard's  Children  :  a  Sequel  to  the  Bottle. 

8  large  Plates,  Is. ;  printed  in  tints,  6s. 
%*  These  two  works  may  be  had  stitched  up  with  Dr.  Charles  Mackay's 
illustrative  Poem,  price  3s. — The  Poem  separate,  Is. 

The  Comic  Alphabet. 

Twenty-six  Humorous  Designs.   In  case,  2s.  6d.  plain;  4s.  coloured. 

The  Loving  Ballad  of  Lord  Bateman. 

With  Twelve  Humorous  Plates.   Cloth,  2s. 

The  Bachelor's  Own  Book  : 

being  Twenty-four  Passages  in  the  Life  of  Mr.  Lambkin  in  the  Pursuit 
of  Pleasure  and  Amusement.   5s.  sewed ;  coloured,  8s.  6d. 

The  Comic  Almanack,  since  its  commencement 

in  1835  to  1846.  Illustrated  with  upwards  of  150  large  Plates  by  George 
Cruikshank,  and  many  hundred  amusing  Cuts.  3  vols,  neatly  bound  in 
cloth,  18s. 

*,f:*  Any  of  the  separate  Years  (except  that  for  1835)  may  be  had  at  One 
Shilling  and  Threepence  each.— The  Third  Volume  may  also  be  had  separately, 
price  6s. 

John  Gilpin : 

Cowper's  humorous  Poem.  With  Six  Illustrations  by  G.  Cruikshank. 
Fcp.  8vo.  Is. 

The  Epping  Hunt. 

The  Poetry  by  Thomas  Hood,  the  Illustrations  by  George  Cruikshank. 
New  Edition,  fcp.  8vo.  Is.  6d. 
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Comic  Works — continued. 

Mr.  Bachelor  Butterfly  :  : 

his  Veritable  History;  showing  how,  after  being-  Married,  he  narrowly  ' 
escaped  Bigamy,  and  became  the  Stepfather  of  Eight  Hopeful  Children 
By  the  Author  of    Mr.  Oldbuck."   5s.  cloth.  ^  ^nimren. 

Comic  Adventures  of  Obadiah  Oldbuck  : 

wherein  are  duly  set  forth  the  Crosses,  Chagrins,  Changes,  and  Calamities, 
by  which  his  Courtship  was  attended ;  showing,  also,  the  Issue  of  his  Suit 
and  his  Espousal  to  his  Ladye-love.   Large  8vo.  with  84  Plates,  7s.  cloth' 

The  History  of  Mr.  Ogleby  : 

shewing  how,  by  the  polish  of  his  manners,  the  brilliancy  of  his  repartees 
and  the  elegance  of  his  attitudes,  he  attained  distinction  in  the  fashionable 
world.    150  Designs,  6s.  cloth. 

The  Comic  Latin  Grammar : 

A  New  and  Facetious  Introduction  to  the  Latin  Tongue.   Profusely  illus- 
trated with  Humorous  Engravings  by  Leech.   New  Edition,  5s.  cloth. 

"  Without  exception  the  most  richly  comic  work  we  have  ever  seen."— Tait's  Mag. 

Whims  and  Oddities. 

By  Thomas  Hoop.   New  and  cheap  edition,  containing  the  whole  of  the 
Original  ^ork,  with  80  Plates,  6s. 

New  Readings  from  Old  Authors. 

Illustrations  of  Shakspeare,  by  Robert  Seymour.   4s.  cloth. 

Tale  of  a  Tiger. 

With  Six  Illustrations.   By  J.  S.  Cotton.   Fcp.  8vo.  Is. 

Table-Wit,  and  After-dinner  Anecdote. 

By  the  Editor  of  "  Hints  for  the  Table."   Fcp.  8vo.  Is.  6d.  cloth. 

The  Toothache,  imagined  by  Horace  Mayhew,  and  realized  by  George 
Cruikshank  :  a  Series  of  Sketches.  In  case,  Is.  6d.  plain  ;  3s.  col'd. 

An  Accommodation  Bill,  drawn  by  Watts  Phillips,  which  he  trusts 
will  be  Accepted  by  the  Public.    In  case,  Is.  plain ;  2s.  6d.  col'd. 

A  Case  in  Bankruptcy,  drawn  and  etched  by  Watts  Phillips.  In 
case,  Is.  plain  ;  2s.  6d.  coloured. 

The  Model  Republic  ;  or,  the  Adventures  of  Mr,  Cato  Potts  in  Paris. 

By  Watts  Phillips.    Case,  Is.  6d.  plain  ;  3s.  coloured. 
The  Queen  in  Ireland  ;  or,  Mr.  Sraithers'  unsuccessful  attempt  to 

toUow  in  the  footsteps  of  Her  Majesty.     By  Watts  Phillips. 

Case,  Is.  plain  ;  2s.  6d.  coloured. 

Also  J  stitched  in  wrappers, 
Domestic  Bliss.    Is.  I     Domestic  Miseries.  Is 


A  Special  Constable.    Is.     |     Comic  Art  Manufactures.  ]s. 
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domic  jaatural  ?t?ig;torie0* 

By  Albert  Smith,  A.  B.  Reach,  Horace  Mayhew,  &c.  &c. 
Profusely  Illustrated  by  the  best  Comic  Artists  of  the  day. 
Price  One  Shilling-  each. 


The  Gent. 
The  Ballet  Girl. 
Stuck-up  People. 


ALBERT  SIVIITH. 

Idler  upon  Town. 
The  Flirt. 
Evening  Parties. 


A.  B.  REACH. 

Bores.  |  Humbugs. 

Romance  of  a  Mince  Pie. 

HORACE  MAYHEW. 

Model  Men.      |     Model  Women. 
Chang  3  for  a  Shilling. 

Also,  in  same  style. 
Hearts  are  Trumps.  By  James  Hannay. 
Natural  History  of  Tuft-hunters  and  Toadies. 

,,       ,,  the  Hawk  Tribe  (Swindlers,  Blacklegs,  &c.) 

a  Bal  Masque.    By  the  Count  Chicard. 


The  Fom-th  Estate. 

A  History  of  Newspapers  and  the  Liberty  of  the  Press.  By  F.  K.  Hunt. 
Two  vols,  post  8vo.  21s.  cloth. 

Egeria  ;  or,  the  Spirit  of  Nature. 

By  Charles  Mackay,  LL.D.   Fcp.  8vo.  5s.  cloth. 

Winterslow  :  Essays  and  Characters. 

By  William  Hazlitt  ;  edited  by  his  Son.   Fcp.  8vo.  5s. 

Sketches  of  Canadian  Life, 

Lay  and  flcclesiastical,  illustrative  of  Canada  and  the  Canadian  Church. 
By  a  Presbyter  of  the  Diocese  of  Toronto.   Post  Svo.  8s.  6d. 
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Miscellaneous  Books — contiaued. 


Longfellow's  Poems,  Complete. 

The  Poetical  Works  of  H.  W.  Longfellow.  Complete  Edition,  with 
Essay  by  Gilfillan.   Square,  cloth,  5s.  6d;  morocco  antique,  I2s. 

Narrative  of  Events  in  Vienna, 

from  Latour  to  Windisgratz.  By  Berthold  Auerbach.  Translated 
by  J.  E.  Taylor.  With  an  Introduction  and  Appendix.  Fcp.  8vo.  3s.  6d. 

History  of  the  Year  1848  : 

its  Revolutions  and  Abdications,   By  W.  K.  Kelly.   Fcp.  8vo.  6s. 

The  Happy  Home : 

a  Serie?  of  Papers  affectionately  ascribed  to  the  Working-  Peoole  Bv 
the  Author  of  "  Life  in  Earnest."   Sewed,  Is. ;  cloth  gilt,  Is.  6d. 

The  Fountain  of  Living  Waters  : 

2s.  cloth  gilt. 

French  Domestic  Cookery, 

combining  Elegance  with  Economy ;  in  1200  Receipts.  With  numerous 
Engravings.   Fcp.  8vo.  4s.  cloth. 

The  Stowe  Catalogue 

Priced  and  Annotated,  by  Henry  Rumsey  Forster,  of  the  "Morning 
Post  newspaper.  With  numerous  Illustrations  of  the  principal  Objects. 
4to.  half-morocco,  15s.  *  j 

Emma  de  Lissau ; 

or,  Memoirs  of  a  Converted  Jewess.  With  Illustrations  by  Gilbert 
New  Edition,  7s.  cloth ;  10s.  6d.  morocco. 

Miriam  and  Rosette ; 

or,  The  Twin  Sisters  :  a  Jewish  Narrative  of  the  XVIIIth  Century.  By 
the  Author  of  "  Emma  de  Lissau."  Illustrated  by  Gilbert.  3s.  6d.  cloth. 

Rev.  Thomas  Dale's  Poetical  Works. 

Including  The  W^idow  of  Nain,  The  Daughter  of  Jairus,  &c.  New  and 
Enlarged  Edition,  fcp.  Svo.  7s.  cloth ;  10s.  6d.  morocco. 

Windsor  in  the  Olden  Time  : 

its  Historical  and  Romantic  Annals,  from  the  earliest  Records.  By 
John  Stoughton.   Crown  Svo.  6s. 

Margaret  Davidson's  Remains. 

Life  and  Poetical  Remains  of  Margaret  Davidson.  By  Washing- 
ton Irving,  Author  of"  TheSketch-Book."  Fcp.  Svo.  Frontispiece,  5s. cl. 

"  Beyond  all  question  one  of  the  most  singular  and  interesting  pieces  of  literary  history  ever 
penned." — Biutannia.  j  j  ^ 

Lucretia  Davidson's  Remains. 

Memoirs  and  Poetical  Remains  of  Lucrktia  Davidson.  By  Miss 
Sedgwick.   Uniform  with  the  above.   5s.  cloth. 
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Miscellaneous  Books — continued. 


The  Maid  of  Honour ; 

!  or,  Massacre  of  St.  Bartholomew :  an  Historical  Tale  of  the  Sixteenth 

Century.    With  Illustrations  by  Absolon.   Fcp.  8vo.  7s. 

Madame  Guizot's  Young  Student ; 

or,  Ralph  and  Victor:  a  Tale  for  Youth,  by  Madame  Guizot.  Trans- 
lated by  Samuel  Jackson.  With  Engravings.  New  Edition,  fcp.  8vo. 
6s.  cloth. 

The  London  Anecdotes  for  all  Readers, 

on  the  Plan  of  the  Percy  Anecdotes.   2  vols.  6s.  cloth. 

The  Marriage  Looking- Glass  : 

a  Manual  for  the  Married,  and  a  Beacon  to  the  Single.  By  the  Rev.  T.  S. 
Boone,  of  St.  Peter's  College,  Cambridge.   Fcp.  8vo.  6s, 

i   The  Singing-Book. 

j  The  art  of  Singing  at  Sight  taught  by  Progressive  Exercises.    By  James 

I  TuRLE,  Organist  of  Westminster  Abbey  ;   and  Edv^^ard  Taylor, 

Gresham  Professor  of  Music.   4s.  6d.  cloth. 

,   Books  on  Knitting,  Netting,  and  Crochet. 

i  ByMrs.  Mee:— 

Manual  of  Knitting,  Netting,  and  Crochet.   7th  Edition,  5s.  6d. 

Knitting  and  Crochet  Companion.  6d. 
I        Exercises  in  Knitting  and  Netting.   6th  Edition,  Is.  6d. 

Crochet  Doilies  and  Edgings.    7th  Edition,  Is.  6d. 

Crochet  Explained  and  Illustrated.   2d  Series,  5s.  6d. 

Crochet  Collars.    10th  Edition,  6d. 
'        Crochet  Couvrettes  and  Collars.   5th  Edition,  Is. 

Polka  Jackets.  6d. 
;        Lace  Edgings.  6d. 

Ewbank's  Hydraulics. 

Historical  and  Descriptive  Account  of  Machines  for  Raising  Water, 
ancient  and  modern,  including  the  progressive  development  of  the 
Steam  Engine.  By  Thomas  Ewbank.  Illustrated  by  300  Engravings. 
Large  8vo.  18s.  cloth. 

Town  Lyrics. 

By  Charles  Mackay.   Crown  8vo.  sewed.  Is. 

The  Book  of  the  Months, 

and  CIRCLE  of  the  SEASONS.  Embellished  with  Twenty-eight 
Engravings  from  Drawings  by  William  Harvey.  Beautifully  printed 
in  fcp.  8vo.  5s.  cloth ;  8s.  6d.  morocco. 

I   Miniature  French  Dictionarv, 

[  in  French  and  English,  and  English  and  French:  comprising  all  the 

words  in  general  use.   The  remarkably  comprehensive  nature  and  com- 

I  pact  size  of  this  little  dictionary  admirably  fit  it  for  the  student  and 

tourist.   Neatly  bound  in  roan,  4s.   morocco,  gilt  edges,  5s.  6d. 
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Miscellaneous  Books — continued. 

Sharpe's  Diamond  Dictionary 

LANGUAGE.     A  very  small  volume,  beautifully 
printed  m  a  clear  and  legible  type.  Roan  neat,  2s.  6d. ;  morocco,  3s.  6d! 

May  You  Like  It : 

Ifth^'i^'  fJ^^^^^  and  Sketches.  By  the  Rev.  Charles  B.  Tayler, 
fos  6d  morocco  ^  ^""^'^  ^"-'P'  ^^"^^  ^^^^^5 

Self  Sacrifice ; 

^J'J^^S^^^^f^^^'^  Chaplain.  By  the  Author  of  "The  Closing  Scene  " 
The  Bishop's  Daughter."  &c.   Fcp.  8vo.  7s.  ' 

Panorama  of  Jerusalem 

and  the  surrounding  Scenery,  from  a  Drawing  by  the  Librarian  of  the  Ar- 
menian  Convent :  with  Historical  and  Descriptive  Notices  from  the  works 
of  Robinson,  Keith,  Rae  Wilson,  Buckingham,  &c.   In  cloth  case,  2s.  6d. 

Recollections  of  the  Lakes  ; 

^Jl^JP^?  POEMS.  By  the  Author  of  "  Moral  of  Flowers,"  "  Spirit 
of  the  Woods,"  &c.   Fcp.  8vo.  with  Frontispiece,  7s.  cloth ;  10s.  6d.  mor. 

Year-Book  of  Facts  in  Science  and  Art ; 

exhibiting  the  most  important  Discoveries  and  Improvements  of  the 
Year,  and  a  Literary  and  Scientific  Obituarv.  By  the  Editor  of  "The 
Arcana  of  Science."  Illustrated  with  Engravings,  fcp.  8vo.  5s.  cloth. 
HoM7^'^  ^Tl'J^  published  annually,  and  contains  a  complete  and  con- 
densed view  of  the  progress  of  discovery  during  the  year,  systematically  ar- 
ranged with  engravings  illustrative  of  novelties  in  the  arts  and  sciences,  &c 
ihe  volumes,  trom  its  commencem;  nt  in  1839,  may  still  be  had,  5s.  each. 

"Ably  and  honestly  compiled."— Athen^um. 

Life's  Lessons  : 

a  Domestic  Tale.  By  the  Author  of  "  Tales  that  Might  be  True."  New 
Edition,  wth  Frontispiece,  fcp.  8vo.  4s.  cloth. 

Williams's  Symbolical  Euclid, 

chiefly  froni  the  Text  of  Dr.  Simson.   Adapted  to  the  Use  of  Students  by 
the  Rev.  J.  M.  Williams,  of  Queen's  College,  Cambridge.  New  Edition, 
6s.  6d.  cloth ;  7s.  roan.— An  8vo.  Edition  may  also  be  had,  7s.  cloth. 
t^X  This  edition  is  in  use  at  many  of  the  Public  Schools. 

King's  Interest  Tables, 

on  Sums  from  One  to  Ten  Thousand  Pounds.  Enlarged  and  improved 
with  several  useful  Additions.  By  Joseph  King,  of  Liverpool.  In 
1  large  vol.  Svo.  21s.  ^ 

Seven  Hundred  Domestic  Hints, 

combining  Elegance  and  Economy  with  the  Enjoyment  of  Home.   By  a 
Lady.    Neatly  bound  in  cloth,  2s.  6d.  ^ 

Floral  Fancies ; 

or.  Morals  from  Flowers.  With  Seventy  Illustrations.  Fcp.  Svo.  7s,  cloth. 


HG,  Fleet  Street, 
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Miscellaneous  Books — continued. 


The  Game  of  Whist ; 


its  Tlieory  and  Practice,  by  an  Amateur.  With  Illustrations  by  Kenny 
Meadows.   New  Edition,  fcp.  8vo.  3s.  cloth. 


Backgammon  : 


its  History  and  Practice,  by  the  Author  of  "Whist."  Illustrated  by 
Meadows.   Fcp.  8vo.  2s.  cloth. 

The  Dream  of  Eugene  Aram. 

By  Thomas  Hood,  Author  of  "  The  Song  of  a  Shirt."  With  Illustra- 
tions by  Harvey.   Crown  8vo.  Is.  sewed. 

WORKS  WITH  ILLUMINATED  TITLES. 

IN  THE  STYLE  OF  THE  OLD  ROMISH  MISSALS. 

Books  of  Poetry. 

The  Poetry  of  Flowers. 
Poetry  of  the  Sentiments, 

The  Lyre.— Fugitive  Poetry  of  the  Nineteenth  Century. 
The  Laurel— a  Companion  Volume  to  the  Lyre. 

3s.  6d.  neatly  bound  in  French  morocco  elegant. 

Elegant  Miniature  Editions. 


Cowper's  Poems.   2  vols. 
Thomson's  Seasons. 
Scott's  Lady  of  the  Lake. 
Scott's  M  arm  ion. 
Scott's  Lay  and  Ballads. 
Scott's  Rokeby. 


Scott's  Select  Poetical  Works. 
4  vols,  containing  the  above  Poems 
uniformly  bound. 
Vicar  of  Wakefield. 
Cottagers  of  Glenburnie. 
Sacred  Harp. 


***  Each  volume,  very  neatly  bound  and  gilt,  2s.  6d.  cloth  ;  4s.  morocco. 

USEFUL  WORKS. 

One  Shilling  each,  neatly  hound. 
Etiquette  for  the  Ladies. 
Etiquette  for  the  Gentlemen. 
Hand-Book  of  Pencil  Drawing  (Plates). 
Etiquette  of  Courtship  and  Marriage. 
A  Shilling's  Worth  of  Sense. 

The  Weather  Book  :  300  Rules  for  Telling  the  Weather. 
The  Ball  Room  Preceptor  and  Polka  Guide. 

Language  of  Flowers,  with  illuminated  covers  and  coloured  Frontisniece 
Ball  Room  Polka,  with  Music  and  Figures. 

iHanualg  of  Ingtructton  anli  ^mugcmenl* 

Price  One  Shilling  each,  neatly  printed  and  illustrated. 

1.  Manual  of  Flower  Gardening  for  Ladies.     By  J.  B.  Whiting 

Practical  Gardener.    2d  Edition. 

2.    Chess.    By  Charles  Kenny. 

3.    Music.    By  C.  W.  Manby. 

4.    Domestic  Economy.    By  John  Timbs. 

5.    Cage  Birds.    By  a  Practical  Bird -keeper. 

(i.    Oil  Painting;  with  a  Glossary  of  Terms  of  Art. 

7.    for  Butterfly  Collectors.    By  Abel  Ingpen.  Plates. 

8,    Painting  in  Water  Colours. 
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®ilt*0  &Mmi  at^rarg  CFtihion^. 

1.  DR.  JOHNSON'S  LIVES  of  the  ENGLISH  POETS 

2.  BOSWELL'S  LIFE  of  JOHNSON. 

3.  OLIVER  GOLDSMITH'S  WORKS. 

4.  HERVEY'S  MEDITATIONS  and  CONTEMPLATIONS. 
m  These  Works  are  clearly  and  beautifully  printed  by  Whittin^ham,  and 

each  comprised  m  a  handsome  fcp.  8vo.  vol.   Their  elegance  and  cheapness 
render  them  very  suitable  for  Presents,  School  Prizes,  or  Travelling;  Com- 
panions.  Price  6s.  each,  neatly  half-bound  morocco  ;  or  9s.  calf  extra. 
"  Tilt's  Edition"  must  be  specified  in  ordering  the  above. 

 m  

Original  Poems  for  my  Children. 

By  Thomas  Miller.   Profusely  Illustrated,  2s.  6d.  cloth. 

The  Boy  s  Own  Book  : 

a  complete  Encyclopaedia  of  all  the  Diversions— Athletic,  Scientific,  and 
Recreative— of  Boyhood  and  Youth.  With  several  hundred  Woodcuts. 
A  ew  Edition,  greatly  enlarged  and  improved.  Square  crown,  handsomely 
bounds  8s.  6d.  ' 

The  Yomig  Islanders ; 

a  Tale  of  the  Seaward-House  Boys.  By  Jeffreys  Taylor.  New  Edi- 
tion, with  tinted  plates,  6s.  cloth. 

History  of  England, 

for  the  use  of  Young  Persons.  By  Anne  Lydia  Bond.  With  80  illus- 
trations, 3s.  6d. 

The  Playmate ; 

a  Pleasant  Companion  for  Spare  Hours.  With  numerous  illustrations. 
Complete  in  One  Volume,  cloth  gilt,  5s. 

Little  Mary's  Books  for  Children. 

Price  6d.  each,  profusely  illustrated  :— 
Primer.  I    History  of  England.    I    Second  Book  of  Poetry. 

Spelling  Book.       Scripture  Lessons.  Babes  in  the  Wood. 

Reading  Book    I    First  Book  of  Poetry  | 

Little  Mary's  Treasury, 

Being  the  above  bound  in  one  volume,  cloth,  5s. 

Harry's  Ladder  to  Learning. 

Picture  Books  for  Children.   Price  6d.  each,  plain ;  Is.  coloured  :— 


Harry's  Horn  Book. 
„      Picture  Book. 
„      Country  Walks. 


Harry's  Nursery  Sonqs. 

Simple  Stories. 
Nursery  Tales. 
Or  the  Six  bound  in  one  volume,  3s.  6d.  cloth ;  or  with  col'd  plates,  6s. 


The  Church  Catechism  Illustrated : 

With  the  Order  of  Confirmation.  With  numerous  Engravings  on  wood 
Neatly  done  up  in  gilt  cover  as  a  gift  or  reward  book.    Is.  ^ 


[86,  Fleet  Street, 
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Juvenile  Works — continued. 


s.  d. 


Abbott's  Caleb  in  the  Country  (Plates)   1  0 

Abbott's  Rollo  Code  of  Morals    2  6 

Arabian  Nights,  as  related  by  a  Mother  (many  Plates)  !  3  6 

Barbauld's  Lessons  for  Children  (Coloured  Plates)   1  o 

Binoley's  Stories  about  Dogs  (Plates)   4  0 

Bingley's  Stories  about  Instinct  (Plates)   4  0 

Bingley's  Tales  of  Shipwreck  (Plates)   4  0 

BiNGLEy's  Stories  about  Horses  (Plates)   4  0 

Bingley's  Tales  ABOUT  Birds  (Plates)   4  0 

Bingley's  Tales  about  Travellers  (Plates)    4  0 

Bingley's  Bible  Quadrupeds  (Plates)   4  0 

Boy's  Treasury  of  Sports  and  Pastimes  (300  Engravings  by  S. 

Williams)  fcp.  8vo.  cloth   6  0 

Dick  the  Little  Pony  (many  Cuts)   1  6 

Fam  ily  Poetry,  by  the  Editor  of  "  Sacred  Harp,"  silk   2  6 

Figures  of  Fun  ;  Two  Parts  fColoured  Plates)   1  0 

Flowers  of  Fable  (180  Engravings)    4  0 

Heroes  of  England:  Lives  of  celebrated  Soldiers  and  Sailors 

(Plates)  cloth  gilt    4  o 

Hervey'sReflections  in  aFlowerGarden  (12  coloured  Plates). .  4  0 

Life  of  Christ,  New  Edition  (28  Plates)    4  0 

Little  Forget-me-not  (Plates)  ,  1  6 

Mother's  Present  to  her  Daughter,  silk   2  6 

Patent  Indestructible  Alphabet,  printed  on  calico   1  0 

Patent  Indestructible  Primer   1  o 

Parley's  Visit  to  London  (Col'd  Plates),  cloth   4  0 

Parlour  Magic,  Amusing  Recreations  (many  Plates)   3  6 

Pictorial  Bible  History  (Old  Testament)  (144  Plates)   3  6 

Pictorial  Bible  History  (New  Testament)  (144  Plates)   3  6 

Pictorial  Bible  History,  complete  in  1  volume,  cloth   6  0 

Pictures  and  Rhymes  for  Children,  with  48  large  Plates  and 

Descriptions  in  German  and  English,  cloth   6  0 

Prayers  and  Hymns  for  Children  (many  Illustrations)  cloth  ..  5  0 
Rural  Amusements  for  Schoolboys  during  the  Holidays 

(Cuts)  cloth   3  6 

Sedgwick's  Stories  for  Young  Persons  (Plates),  cloth   3  6 

Tales  of  Enterprise,  neatly  bound   2  6 


PLEASURE  BOOKS  FOR  THE  YOUNG. 

Illustrated  by  Absolon,  Wehnert,  and  Weir.   Price  Sixpence  each  plain, 
or  One  Shilling  coloured. 


Little  Bo-Peep. 
House  that  Jack  Built. 
Cock  Robin  and  Jenny  Wren. 
The  Cat  and  the  Mouse. 
Death  of  Cock  Robin. 
Old  Dame  and  her  Sixpence. 
Death  of  Jenny  Wren. 
Old  Mother  Hubbard. 
Little  Man  and  Maid. 


The  Three  Bears. 
Fox  and  the  Geese. 
Little  Goody  Two- Shoes. 
The  Ugly  Duck's  Story. 
The  Charmed  Fawn. 
Story  of  Lucky  Hans. 
Puss  in  Boots. 
History  of  Robin  Hood. 
Peter  the  Goatherd. 


London.] 


18 


DAVID  BOGUe's  annual  CATALOGUE. 


A  COLLECTION  OF  THE  BEST  WORKS  OF  THE  BEST  AUTHORS. 

At  (he  low  price  of  3s.  6d.  per  Volume. 


Miller  (■niomas).-History  of  the  Anglo-Saxons.   12  plates,  3s.  6d. 
BTA^tll^i^^Ltll?.  *^;„^?oTs^"^^^     '^N^^^NB  by  the  Normans. 
Acfet^t^t^^^te^yy^^^^^^^^^^  from  the 

comSs:7h"'S-W'Siy/"^^J'?'^  ™  'EUROPE  and  in  FRANCE; 
en«,i;'fo.  fhefirsfZl'^^^^e;^^^  '^""^'"^t^l 

ar?^|e^/^frM^;?„-.^^^^^^^^^^ 

Luther.-TABLE-TALK,   Translated  by  W.  Hazlitt.   One  vol. 
OiJ^toh^^^**""''^''"^  ^^^^^  REPUBLIC.   By  J.  Michelet. 

T?pf.n'''n''f^!°''-T^''^^^^^^I  HISTORY  of  the  MIDDLE  AGES,  from  the 

^anf^  '  ^i^^?n7  P  '  COUNTER  REVOLUTION,  for  the  re-establish- 
Pox     (  ^""^n^     England  under  Charles  II.  and  James  IL. 

RmON  ofWEflLfby'a"j"7ox^  'onf^or  ''^'^  ^'^^^ 

De  Vigny.-CINQ  MARS;  or,  a  Conspiracy  under  Louis  XIII.  •  an 
Historical  Romance.   By  Count  Alfred  de  Vigny.   One  vol.  ' 

Duppa        It-       <.  , 

and  {  ^^l^^^^       ITALIAN  PAINTERS.-Michael  Ans-elo,  by 

De  Quincy.  j    ^'  ■L'uppa,  LL.B.  ;  and  Raifaello,  by  Q.  De  Quincy. 

Gait 

and  [Life  of  CARDINAL  WOLSEY.   By  John  Galt.  With 

Cavendish.  J    additions  from  Cavendish.   One  vol. 

Edu?d'srw7Hi'L%T''*'K?.       =^  ' 

EdU^f  SrWTHxlMxt  ^Two  vofs!       ^''^         «^  ^"-"^^ 
A^^ro'Ea-C^'AT'o.JJ^ol'''^  ^^^°''=  »^ 
Bo"?KutZ*"'6ne"v OK °'  ^""^^'^^  LITERATURE.   By  Fredek.ck 

f  '?*f?'®*"~^'!>'"">'  "'^  FRENCH  REVOLUTION-1789,  1814.  By 
r.  A.  MiGNET.   One  VOL 
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MINIATURE  CLASSICS: 

I  A  Choice  Collection  of  Standard  Works,  elegantly  printed,  illustrated  with 
Frontispieces,  and  published  at  extremely  low  prices,  with  a  view  to  exten- 
sive circulation.  The  binding  is  executed  in  a  superior  manner,  and  very 
tastefully  ornamented. 

Any  work  may  be  purchased  separately.   The  prices  per  volume  are- 
Ornamented  cloth,  gilt  edges. .  Is.  6d.— Prettily  bound  in  silk   2s. 

Very  handsome  in  morocco   3s. 

Those  to  which  a  star  is  prefixed,  being  much  thicker  than  the  others,  are  6d.  per  vol.  extra. 


Bacon's  Essays. 

Beattie's  Minstrel. 

Channing's  Essays.   2  vols. 

Chapone's  Letters  on  the  Mind. 

Coleridge's  Ancient  Mariner,  &c. 
♦Cowper's  Poems.   2  vols. 

Elizabeth,  or  the  Exiles  of  Siberia. 

Falconer's  Shipwreck. 

Fenelon's  Reflections. 
*Gems  of  Anecdote. 
*Gems  of  Wit  and  Humour. 
*Gems  from  American  Poets. 
*Gems  from  Shakspeare. 
*Gems  of  American  Wit. 
*Gems  of  British  Poets— 

1st  Ser.  Chaucer  to  Goldsmith. 
2d    „    Falconer  to  Campbell. 
3d    „    Living  Authors. 
4th  „  Sacred. 
♦Goldsmith's  Vicar  of  Wakefield. 

Goldsmith's  Essays. 

Goldsmith's  Poetical  Works. 

Gray's  Poetical  Works. 

Guide  to  Domestic  Happiness. 

Gregory's  Legacy  to  his  Daughters. 
♦Hamilton's  Cottagers  of  Glenburnie. 


♦Hamilton'sLettersonEducation.  2  v. 

Lamb's  Tales  from  Shakspeare.  2  v. 

Lamb's  Rosamund  Gray. 
*lrving's  Essays  and  Sketches. 

Johnson's  Rasselas. 

Lewis's  Tales  of  Wonder. 

Mason  on  Self-knowledge. 

Milton's  Paradise  Lost.   2  vols. 
*More's  Ccelebs.   2  vols. 

More's  Practical  Piety.   2  vols. 
*Pious  Minstrel. 

Paul  and  Virginia. 

Pure  Gold  from  Rivers  of  Wisdom. 
♦Sacred  Harp. 

Scott's  Ballads,  &c. 
♦Scott's  Lady  of  the  Lake. 

Scott's  Lay  of  the  Last  Minstrel. 
♦Scott's  Marmion. 
♦Scott's  Rokeby. 
♦Shakspeare's  Works.   8  vols. 
♦Thomson's  Seasons. 

Talbot's  Reflections  and  Essays. 

Walton's  Angler.    2  vols. 

Warwick's  Spare  Minutes. 

Young's  Night  Thoughts.   2  vols. 


As  there  are  several  inferior  imitations  of  this  popular  series,  it  is  necessary,  in  ordering,  to 

specify  -''TILT'S  EDITION.' 

The  whole  Series  may  be  had  in  a  Case,  representing  two  handsome  Quarto 
Volumes,  lettered  "  London  Library  of  British  Classics,"  which, 
when  shut,  is  secured  by  a  patent  spring  lock,  for  ^'5.  5s.,  forming  a  very 
useful  and  acceptable 

BIRTHDAY  AND  WEDDING  PRESENT. 


The  Edition  of  Shakspeare  included  in  the  above  may  also  be  had 
IN  LEATHER  CASE,  WITH  GLASS  FRONT. 

SHAKSPEAEFS  DRAMATIC  WOEKS. 

COMPLETE  IN  EIGHT  VOLUMES. 

Beautifully  printed  by  Whittingham ;  uniform  in  size  with  "Tilt's  Classics." 
Each  volume  embellished  with  a  Frontispiece,  designed  by  Harvey,  and 
numerous  other  Engravings,  amounting  in  all  to  Fifty-three. 

This  elegant  Edition  of  the  first  of  English  Poets  may  be  had  in  various 
styles  of  binding,  at  the  following  very  low  prices  :— Cloth,  gilt  edges,  and 
ornamented,  16s. ;  Silk,  20s. ;  Morocco,  very  elegant,  28s.- Case,  6s. 
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J.  D.  HARDING. 

EARLY  DRAWING  BOOK:    I  DRAWING  BOOK  for  1847. 
^feToTin^S^^  I  6Nos.ls.6d.;orcIoth,10s.6d. 

HARDING'S  •  LESSONS  on  ART' '-see  page  5. 
SASVIUEL  PROUT,  F.S.A. 


PROUT'S  MICROCOSM ; 
Or,  Artist's  Sketch-book:  many 
Hundred  Groups  of  Figures,  Boats, 
&c.  Imperial  4to.  24s.  neatly  bd. 

iVIONS, 

STUDIES  OF  HEADS  : 
By  Mons.  Julien,  Professor  of 
Drawing  in  the  Military  School  of 
Paris.  Lithographed  by  T.  Fair- 
land.  Six  Numbers,  2s.  each; 
or  cloth,  14s. 

GEORGE  CHILDS. 


ELEMENTARY  DRAWING 
BOOK  of  Landscapes,  Buildings, 
&c.  Six  Numbers,  Is.  6d.:  cloth, 
lOs.  6d.  ' 

JULIEN. 

THE  HUMAN  FIGURE : 
a  Series  of  Progressive  Studies,! 
by  Mons.  J ulien.  With  Instruc- 
tions. Six  Numbers,  2s. :  or  cloth, 
14s.  ' 


DRAWING  BOOK  OF  OB- 
JECTS: Nearly  500  Subjects  for 
young  Pupils,  and  Drawing- classes 
in  Schools.  SixNos.  Is.;  cloth,7s.6d. 

LITTLE  SKETCH  BOOK: 
EasyStudiesinLandscapeSjFigures, 
&c.  Improved  Edition.  Fourteen 
Nos.  6d. ;  or  2  vols,  cloth,  4s.  each. 


ENGLISH  LANDSCAPE 
SCENERY :  Sketches  from  Nature 
for  finished  Copies.  Six  Numbers, 
Is.  each  ;  cloth,  7s.  6d. 

DRAWING  BOOK  OFi 
FIGURES :  Sketches  from  Life  at , 
Homeand  Abroad.  Several  hundred  , 
Figures.  SixNos.ls.j  orbd.7s.6d. 


DRAWING  COPY  BOOKS. 

^^^l.-^-^^"?^      Teaching  Drawing  by  means  of  Pencilled  Copies,  in  ! 
progressive  lessons.   In  12  Nos.  6d.  each.  / 

''ViA'^L^^tJ^^^^^  universally  adopted  in  our  schools  it  \ 


Andrews  Art  of  Flower-Painting.  Col.  Plates.  6  Nos.  2s.  6d. :  el.  16s. 
Barnard's  (George)  Drawing  Book  of  Trees.   6  Nos.  Is 
Barraud's  Studies  of  Animals.   Six  Nos.  3s. ;  coloured,  5s 
Cooper's  (T.  S.)  Sketches  from  Nature.  8  Nos.  3s.  6d. ;  bound,  31s.6d. 
DiBDiN's  Easy  Drawing  Book,  and  Guide  to  Sketching.    6  Nos 
2s.  6d. ;  bound,  18s. 

 Lessons  in  Water  Colours  4  Nos.  4s. 

Fairland's  Juvenile  Artist.   8  Nos.  Is. ;  cloth,  8s. 
Ford's  Easy  Lessons  in  Landscape.   8  Nos.  9d. ;  cloth,  7s  6d 
Greenwood's  Stujdies  of  Trees.   6  Nos.  Is. ;  cloth,  7s  6d 
Grundy's  Shipping  and  Craft.  6  Nos.  Is. ;  cloth,  7s.  6d.  * 
Hand-Book  OF  Pencil  Drawing;  or,  Self-Instructor  in  Art.  2  Plates,  cl.  Is. 
Phillips's  Etchings  of  Familiar  Life.   3  Nos.  Is.  6d. 
Phillips's  Art  of  Painting  in  Water  Colours.   Col'd  plates,  bd.  14s. 
Rawlins's  Elementary  Perspective.   Royal  4to.  sewed,  4s. 
Sutcliffe's  Drawing-Book  of  Horses.   6  Nos.  Is. ;  cloth,  7s  6d 
Worsley's  Little  Drawing  Book  of  Landscapes,  &c.   14  Nos.  6d.  •  or 
2  vols,  cloth,  4s.  each.  ' 


JULIEN'S  NEW  SHEETS  OF  STUDIES  IN  WHITE  CRAYON  (Heads, 
Hands,  &c.)   12  Plates,  Is.  6d.  each. 
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Roman  Art. — II  Vaticano  : 

an  Historical  and  Descriptive  Account  of  the  Church  of  St.  Peter,  and 
the  Vatican  Museum,  and  Galleries.  By  Erasmo  Pistolesi.  In  Eight 
Volumes  folio,  containing  upwards  of  Nine  Hundred  Plates. 
Mr.  BoGUE  begs  to  announce  that  he  has  been  enabled,  under  peculiar 
circumstances,  to  purchase  from  the  Directors  of  the  Calcografia  Camerale^ 
at  Rome,  twelve  copies  of  this  manificent  work,  which  he  otFers  at  the  very 
low  price  of  Thirty  Guineas,  half-bound  in  morocco,  gilt  tops.  They  form  a 
portion  of  the  sets  originally  subscribed  for  by  the  Papal  Government  as  an 
encouragement  to  the  publication  of  this  grand  National  Work,  and  are  the 
earliest  impressions.  The  Plates,  engraved  in  finished  outline  by  the  first 
Roman  artists  from  extremely  accurate  drawings,  consist  of  Views  of  the 
Exterior,  Interior,  and  various  Chapels  of  St.  Peter's ;  of  the  Galleries  and 
Loggie  of  the  Vatican ;  copies  of  every  painting  and  sculpture  of  note  con- 
tained in  the  Church  and  Museum,  as  well  as  of  the  antiquities  and  other 
objects  of  art,  and  of  fac-similes  of  the  most  remarkable  inscriptions  over 
Christian  Martyrs  found  in  the  Catacombs,  with  Ground  Plans,  Elevations, 
&c.  &c. 

The  copper-plates  of  this  magnificent  work  having  by  mismanagement 
now  become  much  defac  d,  perfect  impressions  are  rarely  to  be  met  with 
even  in  Rome. 

*»*  In  the  catalogue  f  one  of  the  principal  dealers  in  second-hand  books 
in  London,  a  copy  of  this  work,  bound  in  morocco,  is  priced  at  ^  50. 

The  Ages  of  Female  Beauty  ; 

or,  Illustrations  of  Woman's  Life.  Ten  Plates,  with  illustrative  Letter- 
press, 'Republished  at  21s. ;  reduced  to  10s.  6d;  coloured,  21s. 

Authors  of  England : 

Portraits  of  the  Principal  Literary  Characters,  engraved  in  Basso-relievo 
by  Mr.  Collas  ;  with  Lives  by  H.  F.  Chorley.  Royal  4to.  cloth  gilt, 
published  at  31s.  6d. ;  reduced  to  10s.  6d. 

The  Georgian  Era : 

Modern  British  Biography  since  the  Reign  of  Queen  Anne ;  comprising 
nearly  Two  Thousand  Memoirs  of  the  most  Eminent  Persons  who  have 
flourished  in  Britain  from  that  period  to  the  Demise  of  George  the 
Fourth,  chronologically  arranged.  Handsomely  bound  in  cloth.  Pub- 
lished at  34s.  6d. ;  now  reduced  to  14s. 

The  Noble  Science — Eox-hunting. 

By  F.  P.  Delme  Radcliffe,  Esq.  Master  of  the  Hertfordshire  Hounds. 
With  highly-finished  Portraits  of  Hugo  Meynell  and  C.  Loraine  Smith, 
Esqs.  and  beautifully-executed  Illustrations  of  the  Chase,  the  Cover,  and 
the  Kennel,  from  Original  Drawings  by  the  Rev.  C.  D.  Radcliffe. 
Royal  8vo.   Originally  published  at  28s. ;  reduced  to  12s. 

Water-colour  Gallery ; 

containing  large  and  highly-finished  Engravings  of  the  Works  of  the  most 
distinguished  Painters  in  Water-colours,  including  Prout,Stephanoff, 
Cox,  Dewint,  Harding,  Cattermole,  Fielding,  &c.  18  Plates, 
imperial  4to.  cloth.   Originally  published  at  ^"3,  3s. ;  reduced  21s. 
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Books  reduced  in  price — continued. 

Museum  of  Painting  and  Sculpture  : 

a  Collection  of  the  principal  Pictures,  Statues,  and  Bas-Reliefs  m  the 
Pubhc  and  Private  Galleries  of  Europe.  Drawn  and  engraved  by  Reveil. 
With  Critical  and  Historical  Notices.  This  splendid  work,  which  con- 
tawis  Engravings  of  all  the  chief  works  in  the  Italian,  German,  Dutch, 
French,  and  English  Schools,  includes  Tm^elve  Hundred  Plates,  and 
is  an  indispensable  vade-mecum  to  the  Artist  or  Collector,  In  17  hand- 
some vols,  small  8vo.  neatly  bound,  with  gilt  tops.  Originally  published 
at  ^17. 17s.;  reduced  to  ^5.  5s, 

Laconics; 

or,  the  Best  Words  of  the  Best  Authors.  3  vols,  cloth,  published  at  12s. : 
reduced  to  7s.  6d. 

Travels  in  S.  E.  Asia,  Malaya,  Burmah, 

and  HINDUSTAN.  By  the  Rev.  H.  Malcom,  2  vols.  8vo.  published 
at  16s. ;  reduced  to  8s. 

Puckle's  Club ; 

or,  a  Grey  Cap  for  a  Green  Head.  Many  first-rate  Wood  Engravings, 
cloth.   Published  at  7s.  6d. ;  reduced  to  2s.  6d. 

Retzscli's  Illustrations  of  Faust. 

Faustus:  from  the  German  of  Goethe,  embellished  with  Retzsch's 
Series  of  Twenty  Outlines,  illustrative  of  the  Tragedy,  engraved  by 
Henry  Moses.   New  Edition,  with  Portrait  of  the  Author.  10s.  6d.  cloth. 

The  English  School  of  Painting  : 

a  Series  of  Engravings  of  the  most  admired  Works  in  Painting  and 
Sculpture  executed  by  British  Artists,  from  the  davs  of  Hogarth:  with 
Descriptive  and  Explanatory  Notices,  by  G.  Hamilton.  Four  volumes, 
containing  nearly  Three  Hundred  Plates,  neatly  bound,  w^ith  gilt  tops. 
Originally  published  at  ^  3. 12s. ;  reduced  to  28s. 

Martin's  Elustrations  of  the  Bible  ; 

consisting  of  Twenty  large  and  magnificent  Plates,  designed  and  engraved 
by  John  Martin,  Author  of  "  Belshazzar's  Feast,"  &c.  In  a  large  folio 
volume,  cloth.    Originally  published  at         10s. ;  reduced  to  £2,  2s. 

Martin's  Milton's  Paradise  Lost. 

Twenty-four  large  Mezzotinto  Plates,  by  .Tohn  Martin.  Imperial  8vo. 
Published  at  Six  Guineas,  reduced  to  £2.  2s.  cloth;  ^£'2. 15s.  very  neat, 
in  morocco. 

Don  Quixote — Johannot's  Elustrations. 

Beautifully  Illustrated  Edition,  containing  Eight  Hundred  Engravings 
on  Wood  by  Tony  Johannot.  In  Three  large  and  handsome  Volumes, 
neatly  bound  in  cloth.    Published  at  50s. ;  reduced  to  34s. 

Gil  Bias — Gigoux's  Illustrations. 

In  the  same  style  as  the  preceding,  with  Six  Hundred  Engravings,  de- 
signed by  Jean  Gigoux;  forming  Two  handsome  Vols,  super-royal  8vo. 
bound  in  cloth.   Published  at  32s. ;  reduced  to  21s. 
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New  Prinis  for  Framing^  the  Portfolio,  ^c. 
THE  FOUNDLING. 

Painted  by  John  Hayter;  engd.  byW.  H.  Mote.  Prints.  5s.;  coPd.  7s. 6d. 

AMY  ROBS  ART. 

Painted  by  John  HA.YTER;  engraved  by  W.  H.  Mote.  lOby  13|  inches 
high,   qi'ints,  7s.  6d. ;  coloured,  15s. ;  India  Proofs,  21s. 

CHANDOS  PORTRAIT  OF  SHAKSPERE. 

Engraved  by  Robert  Cooper  for  the  Duke  of  Buckingham  (private 
plate).    12  by  15^  inches  high.    10s,  6d. 

FAMILY  DEVOTION-MORNING. 

Painted  by  E.  Prentis  ;  engraved  by  James  Scott.  22|  by  17S  inches 
high.    Prints,  21s. ;  proofs,  31s.  6d. 

FAMILY  DEVOTION-EVENING. 

Companion  to  the  above.   By  the  same  Artists.   Same  size  and  price. 

THE  DEATH-BED  OF  CALVIN. 

Painted  by  Joseph  Hornung,  of  Geneva;  engraved  by  W.  O.  Geller. 
27  by  20.    Prints,  ^2.  2s. ;  proofs,  ^  3.  3s. ;  proofs  before  letters,  ^4. 4s. 

KING  CHARLES  I.  IN  THE  GUARD-ROOM. 

Paul  De  la  Roche.    154  by  II4.  8s. 

LORD  STRAFFORD  GOING  TO  EXECUTION. 

By  the  same  Artists.   14  by  11^.   Prints,  8s. 


Titles. 

A  Day's  Pleasure  

Jesus  in  the  Temple   

Finding  of  Moses  

Jesus  Christ   

Christ  and  the  Woman  of  Samaria  

The  Blind  Fiddler  

John  Anderson  my  Jo   

Auld  Robin  Gray  

Household  Pets  

Last  Tribute  of  AlFection   

The  Widower  

Widow's  Treasures  

Search  the  Scriptures  

Thy  Will  be  Done  

Ways  of  Pleasantness  

My  Own  Fireside  

Infant  Samuel   

Christ  Stilling  the  Tempest  

Christ  Walking  on  the  Sea   

FalstafT  Tumbled  into  the  River  

The  Last  Supper   

Raleigh's  First  Pipe  

Fruits  of  Industry   

Fruits  of  Idleness  

Mother's  Grave  

The  Recruit   

The  Deserter  

The  Bachelor  

Buds  of  Promise   

Cottage  Musicians   

Juvenile  Toilet  

Maternal  Affection   

Sir  Walter  Scott   
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©ftofce  Italian  ??ritttg. 
THE  LAST  SUPPER; 

ENGRAVED  IN  THE  HIGHEST  STYLE  OF  ROMAN  ART, 

By  SIGNORE  GIOVANNI  FOLO, 
After  the  celebrated  Fresco  of  Leonardo  da  Vinci. 
Size  of  the  Plate,  36  inches  by  17  high,  exclusive  of  margin. 

Mr.  Bogue  having  recently  purchased  of  the  executors  of  this  eminent  Roman 
artist,  every  remammg  proof  impression  of  this  noble  print,  which  for  cor- 
rectness of  drawing  and  excellence  of  engraving  rivals  Raphael  Morghen's 
well-known  chef-d^oeuvre, 

They  are  offered  at  the  following  low  Prices 

Plain  proofs    ^2  5  0 

Earliest  Proofs  with  Th e  Wh ite  Cup  ,  .  .  .    .  .  '     3  3  0 

Proofs  before  letters   '     4  4  0 

India  Proofs  (the  only  7  ever  taken)  '.  *.*  *.*.  '.*.     5  5  0 

Also  on  SalCt 

CHOICE  ITALIAN  LINE  ENGRAVINGS, 

FROM  THE  BURIN  OF  SIGNORE  IGNATIUS  PAVON. 

The  Transfiguration   Raphael  . . . .  19  in.  by  28  high. .  ^2  2  0 

Assumption  OF  the  Virgin  ....Titian  17  in.  by  29  high..  2  2  0 

The  Madonna  of  Foligno   Raphael  ....  18  in.  by  25   2  2  0 

The  Communion  of  St.  JEROMEDomenichino  18^  in.  by  28^  in. .  2  2  0 

The  Madonna  of  Dresden   Raphael   19  in.  by  25    2  2  0 

Mater  Amabilis  Sassoferrato    0  15  0 

Beatrice  Cenci   Guido   ,[  0  7  6 
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